Stock Market Efficiency and Economic Efficiency: Is There a Connection? by James Dow & Gary Gorton
!UCJflcJiU © UO!C !'" 10 pc 2OIILCC
xccq o ba ubp uA pc dnoq M!pon cxb11c buiniou bLoAqq rjrn rrjj cLcq
© J? PA UJ2 DOM mq Q1LA Q0140U WJ LJ12 Lc2LAcq 2POU 2CfJOU2 O JXj UO O
fIG f1fJOL 9uq UO1 tO2C O fIGJ4fOUffJ1TLCfl O ECOUOUJTC 2G9LcJr
bn.r O J4BEJ LGGLCJJ bLOLW !' COthOL nrnuc uA obiuiou cxbLGcqipoc oj
lAG fIIflJJC DC!C BLGJGA CU HOIWLOW EUJ2 AJfl 9uq UJ OLG OL COIJJWGU JJJ2 bbL
vnn Joiv on
TO?O cpnga






210C1( IVIKE1 EEHCIEMCA VWD
VBEIc MOffKIW3 bVbE1 2EKIE2&I  iq1  nbhoW  MHflVI 
Q1  izjuA 
UMA  YD14aIDFH3  T)I$IAM  )IDOT 
2!  :YD'IHIDFHH  DIMOMOD3 
cT4OITD3W#IOD  A  H5IHHT 
TDA$IT2HA 
bru  aboo  ioI  bn1m3b  biw  '1qqu  3isldiiup3  01  vi  33nq  (mono33  iilJiiqs3  £  iii 
v3woH  .w  iniffl  iom  ii1i  01  mioi  3iolls5I  01  ninith  'llBunuino  233iv13 
3111  ni  33nq  "1n3i3i113  !thnoii&rnomni"  1om  cr13  n  b3w3iv  n3iIo  3hq  thEm  boi  'iibno 
noii31th  3vBrf  in&n  ni  LIniqi3  tiIJp3  lo  noiiB3ollB  3111  iii  31or  iiib  on  3v&f  fnono3 
Inoiirtno1ni  33flq  Aooi  nwi3d  lniI  3±  I  r&IW  .in3rnJ3vni  10  13v31  3111  ninirm3i3b  flu 
3n3iflb  3irnono  bnB  3n3i3i1h 
cth1firn  ni  no  313ib  3v&1  znsm  (i)  :thiiIw  ni  1h&n  Aooi  lo  I3bom  i  ina5iq  W 
3v&1  sm  13bfT1  i*wm  *)o1  (ii)  bnE  ;3vitn33ni  irih  rf1  n3vi  3d  1um  bm  1n3mivni 
3n3rn33vni  3vr133q2o1q  lo  31i1Bv  r1i  iuodi  3vd  ion  ob  in&n  iscli  noiisrmoIni  instloqmi 
3us33d  noiiob  1n3mi,vni  3biu  Iliw  ,3hq  bo1  ni  noiisnnolni  ,muhdiliup3  III  .23iiinurloqqo 
.5w3u1  3111  (II  hq  *)oi  3viisrrriolni  no  b325d  b3isn3qrrlo3  3d  iliw  isnsm 
:noiisrrnolni  lo  thnb!  owl  nirI31n51i  d  1n3rnivni  biu  i1j3dbai  13)hBrfI  )13Oi  3dT 
311T  .noiib  1sq  'aisrism  luods  noilsanolni  bns  a3iiiruifloqqo  in3rn13vni  tuods  noiisimomni 
£  3d  ion  'sm  i1im  3111  lsth  213ua  3101  biibni  its  3v511  1no  233nq  bo12  isril  1351 
its  nibivcnq  'd  ai±  3iasf1qm3  3W  .iiup3  lo  nofls3olls  3n3i3fl13  3(11  101  flOthJiii2fli  '15333fl 
.113w  s  arrnoI'13q  isrli  m31  nb1nsd  £  lo  3Iqmsx3 
nonoD  vicO  woU  rnst 
nsniq  1o  in3mnsq3U  1oo432  3ni2uH  nobnoJ 
1oo1132  noflsriW  311T  iq  xu2 
£inov12nn3q  lo  'ii18v!nU  *q 
VE-4OI!  Aq  1sidq13bs1id  A2I  IWVI  nobnoJ 
51ff4  bns  MOUDT4DI  U3TIMU noiiubottnI  .1 
wo2i  ni  31o1  Iiin  3(11  'fq  iv-x  bn  eboog  iol  e3hq  '(i3i3o2  iaiLsliqBo  £ 
1S11f13223  133fl51  23Dflq  329(11  5)IBm  01  y)ilids  211  lii  23i1  mezIsnq.s3  10  (1JrI5IJ2  3(IT  .noiisollB 
.I1n3i3iI13  boIq3b  2moci  IErII  o  noiiBrrnolni 
ni  sb  sgrls(13  rlth  lo  abnbl  ini311ib  ioI  233i  zoc1w  gnomriafl  £  13bicnoD 
gfw191n3  219mo32u3  lo  IoivBcf9d  9th  no  J9113  lrib  B  3vsli  293flq  929r1T  .1i1idBIiBvE  01  92f10qe31 
abiow  iotho  iii  .bs3iCni  l3rinib  iol  133d  i  03  3aoorIo  sm  th  r1ir1  21  33nq  r1i  Ii  :qod2  3111 
123r1gU1  3111  (131W  3Iqo3q  3(11  01  9ZS3  aith  ni)  ccu  1n3i3fl13  3com  9(11  ol  ilefl  lo  noiioollE  9(11 
29gflBfi3  33hq  323r1T  .enEr13  93iiq  'd  b11ciIqmo3  ci  (noiiqmucnoo  dcii  10  1ithu  LcnigiBm 
.rlzil  orfi  lo  w  3(13  3is1ug1  Ii35Iib 
io1  abnul  lo  noil&oIIB  3(11  oi  noiiEL8l  cii  bris  ihsrn  1iiiq&  Iiiup3  3r11  bi2no3  woVI 
ol  22933B  cli  ithør1w  cuoivdo  ion  ciii  (qu  cog  93hq  31sr12  znsqmoo  £11  .in3mic9vni  IBiiqE3 
33*iBm  nail  n1i  ni  293hq  moil  i11ib  233hq  13o12  32LJB33d  21  chIT  .b51331s  3d  Hiw  fEJiqso  1iup3 
.2Ew  33i(1i  (Ii  213)hsm  itho  leom  bnB 
i3rAiEm  bo3e  3LiT  .9uIEv  givs  tiE  iud  91J1BV  IsnigiEm  £  ion  ci  33hq  (1Wp3  11i  iziiI 
.ln3rnla9vni  thniglEm  £  asril  ir11i  mill  31i1n3  3111  29IJLCV  Ii  :33r1q  33h5m  B  ci  3onq 
3Iqmia  3(11  ni  '1no  3IqmEx3  1e>h&n-rlcil  3111  fli  CE  3fflE2  3(11  Ci  33hq  boie  3(13  'd  b3'BIq  91o1  3rIT 
id3  ru  .in3mie3vni  eli  bnul  03  3mii  iifl  3111  iol  s(11up3  C3uaci  miii  bsirusgio  1w3n  £  3i911W  32B3 
rn  313n1w3zI3  b3o1q3b  1Jn3i3il13  iom  3d  ns  IEiiqsO  3111  iBth  3v3i19d  210323vr11  Ii  32E3  1s133q2 
If  iw  3ohq  3(11  n3iii  griivsa  rlguon3  33ubni  01  lfl3i3ilIuJ2ni  915  iD3oiq  3111  no  erriuioi  b3333qx3  3113  Ii 
lo  noil3BiI  insftingieni  ns  'Ino  l3v3woH  .n3I313bnu  3d  ion  sm  i33oiq  3111  bnB  wol  3d 
b3rlisi3l  d  b3bmJl  ci  in9rnic3vrui  lo  ihoLBm  32Ev  3113  :Ew  cull  ni  boaici  ci  IEIiqED  ifI9frulZ3VfIi 
ensol  lnsd  2B  rhuc  gni3nsnfl  L5m31x3  'iiup3-nofl  W3fl  'd  io  23u22i  iiup  b3nocsa  'd  agnifrLS3 
.abnod  b 
03  b3iEg3I3b  1Lsion3g  315  IEnqs3  ln3mia3vni  lo  nOiis3oIIB  3(11  fl.IodE  CflOiZLO3b  bno33 
3i1oq  bn3bivib  no  9b133b  flS3  2i9gSflsM  .miiI  d3  ni  31B12  qirlci3nwo  on  io  311311  ifliw  2i3gEfl.Crfl ii  3io1irb  bns  2thu3  c1io  briE  iiup3  b3no.sa  lo  8u22i  wn  1o  nirnii  3rli  13v3I 
ffl3idrnq  riT  .aiaas  wn  iii  nuizvni  iol  3IdEIisvE  nibnzñ  b  inuorrts  3lii  vo  noii3l32ib  3VSf1 
m  211o12133b  1i3113  isril  bth  3±  d  b3iE3iJqmo3  2i  23v1in33ni  31nqo1qqs  ErIEm  fliVi  10 
.fiI  3vsri  'rli  ii1s  rrriil  3111  lo  331tsm1o113q  rni3-noI  3±  iol  2noiiEDiIqmi  3V.S(L 
m  33*IEm  8111  :LsnoLi33lib-id  3d  sm  13*IEfn  loola  £  ni  noilsmiolni  lo  wofl  1(i  biidT 
ol  1nw  o215  'sm  B(IBffl  3(11  lud  (znoi2ib  2'al8gsnsm  r1i  lo  'iithiip  3111  iuodE  rnE3I  01  insw 
llskrthini  r1uo±Is  33i-iq  k)oi  3iiT  .21n31fl  3Vfli  3vi33qaolq  b  noilEIJLsv  a'ii*ism  3(11  111531 
noiismiolni  3vno  ii  ziid  1joiibni  1ii1zu  3d  'm  noiei33b  1n3m323v111  3(11  01  inSv3I3ni 
Effl  33r1q  boi2  r1irf  £  3IqmEx3  loR  .ewoll  rfas  briE  Ei33oiq  ln3mIE3vni  3vil33qzolq  3uod 
in8rnie3vrii  3ldsiilolq  zsri  miii  31(1  IErft  zv3i13d  ihsm  3(11  1rli  igsnsrn  3±  01  I&ria 
Isril  nsm  33hq  3(11  moil  no  Ifimloifli  131w  03  21332  nsm  3(11  IE±  13S1  3rIT  .23111nu3-xoqqo 
IE±  31E3  Ion  ob  E13m012u3  2'l3gnomff2il  3113  :rlth  lo  33nq  3(11  moii  1fl313Thb  21  3311  )13o32  3113 
lo  21203  1EfIitsm  3±  bits  213fflU2(103  13±0  10  23Li11iU  I5fli1Efri  3±  21331131  33hq  15)hEm  3± 
.((4QI)  13H  332)  noilEuLsv  Isnigsm  riwo  113±  03  sriq  3111  31Sqm03  '1no  b33fl  '3r1T  .riir1zi1 
Zif13S  iorllo  luod.s  3153  (ulsrl3cJ  ib1ori31sr1e  3±  no  ni13s)  213EflS  i3)hEm  )13o12  3±  ci 
lrI3ml23vni  10  1203  15niLsm  3±  ion  21  33i  3111  fl.,d  hq  3(11  ci  b3133113i  25  noiisrniolni 
.2bnul 
Em  2133113  rfiod  hq  3±  moil  iiLsup  iouboiq  luods  1r1531  2l3muano3  31311w  nhij32  s  ci 
1i3111  01  33r1q  3±  3iS1flO3  113±  3111  moil  'iiIsup  3(11  i31ni  12111  111w  zi3mIJzno3  :1n3231q  3d 
323111  10  iliod  3iIJiqE3  (33151)  muhdiliup3  2noilEio3qxH  1cnoiis5i  lb  213boM  .noiisuLsv  1sriiicm 
s  3vsri  (3Iqrrisx3  18r10mrf2i1  3(13  ..3)  233i1q  25l3sH  3m3lx3  no  IA  .thing  11'  2333113 
3(11  IsrIl  lrisfloqmi  21  Ii  11th  'ud  aimunoo  neriW  .3101  gni11sniz  iDolibni  on  bns  3101  3viisolls 
131111  01  b33r1  Ion  ob  bits  33nq  3111  luods  '1no  3153  2131flU2fl03  3113  Hid  noiismio1ni  21331131  3Dflq 
£  riiod  3v511  sm  233hq  iibommo3  IEi3n3  ci  .33nq  3(11  b3nimi3i3b  is(11  noiismiolni  3111 
11131311ib  3V13331  2131flU21103  Ii  31qmsx3  10q  .3101  ni1Isnje  13311b11j  ns  bits  3101  3V1IS3OILS IIw  as  1iJ.sup  iuocls  noiismioIrii  vno  Ifiw  hq  fi  iafl  b  iIsup  3th  fliods  zIcniz  3lBvhq 
3ohq  sdi  no  bnq3b  Iliw  nail  ri  iol  bnsrnb  2'I13E  ns  EId5I  cu  .'Jbiszz  Juocis  noiismioThi  as 
3m31ix3  dio  rfj  is  315  ahq  siiup3  1sbno3z  isrfi  uis  W  .n31&Ini  iiLsup  aith  rIuoiiii 
.31o1  3v11&oIth  iiib  on  lud  31o1  gni11sni  i33libni  as  3vzfl  ri1  :anq  zlsH  ol 
)bOia  "lfI3iDffl3"  13(13311w  'to  noiia3up  3rD  aisi  33h6m  1iup3  3113  lo  aruis3't  16i33qz  3a3r1T 
iol  a1oi  owl  Thn3bi  w  qsq  aiiii  nI  .aiuoai  'to  noiis3ollB  in3biII3  rLi  03  b315151  315  e33hq 
31o1  3vil33qaolq  io  anblool-bisw'io't  £  :3n3i3il13  31ffl0fl033  fli3fl5(Ifl3  111  233flq  13032  3(13131113 
S  islg3ini  (131(1w  I3bom  s  bianoo  3W  .31o1  3vi133qao1i51  io  nb1oo1-biswIosd  £  bns 
bns  Iao3  ai  noiliaiupzs  noiismlo'Ini  rbidw  cii  lhsm  zoia  £  thiw  m3Idoiq  ns  thhsasm 
.nils3v51  11u1  ion  s  ahq 
213bS1i  i3hsm  boia  rli  ci!  .bInuI  315  noiismiol  33hq-ADoia  bns  anoiaib  IshsnsM 
b3lqx3  cf1  luods  (noiisnno'tni  a-igsnsrn  3rD  ol  noiiibbs  cii)  noiiscinolrii  33ubolq  ol  nu1Iiw  3'S 
Ii  noiismio'tni  aidi  no  3b513  ol  bns  a3J1inui-Ioqqo  lrlsmie3vni  3r13riu3  'to  'ii1idsiiboiq  5IUiIJl 
11i  aso  aidi  cii  33ni  .a1snia  3Oflq  3(11  d  b3biug  is  arloiai33b  in3mla3vni  'a18snSm 
1  ion  asrt  isth  noiai33b  in3mm3vni  as  01  aisI51  al3bsui  b3rrnolni  3rD  d  b3Dubolq  noiismiolni 
.ao3nq  i3:?lism  13o3a  'to  31o1  "3vii33qaolq"  3rD  aidi  II  w  n33d 
moll  noiismioIni  13513x3  'Ihsaa333n  ion  Iliw  2'isrism  m3Ido1q  3n3s  3(11  'to  32U533a 
.anoiaio3b  inernia3vni  boos  Ism  03  e3viin33rii  3ishqolqqs  ci3V1  3d  laum  r1i  a33nq  bolz 
335u1.Sv3  ol  b32u  3d  (153  ao3i-iq  )13o12  32u533d  33*ism  )1301a  3113  ol  b3lnuI  is  a3viinni  3a3rIT 
gniwolls  sd  anoiai33b  in3rnia3vni  3voqmi  (13(13  (153  a33ilq  )1301a  .arloiai33b  in3m3snsm  aUoiv5lq 
£  airfi  1163  3W  .3iloq  in3mia3vni  Isn3gsnsrn  iasq  10  \flIsUp  r1i  'to  nhoiinorn  5111336  rom 
as  25(1  l3hsm  bola  orD  (3hsrnmua  oT  .a3riq  33*iEm  )13o12  iol  31o1  3vii33qao1i31" 
.3101  ni'ioiinom  s  bris  31o1  noii3ubolq-noiismlomni 
3V511  03  3hm  3111  wolLs  3W  32u533d  ahs  233r1q  )13o12  'to  3101  3vilD3q2olq  3rIT 
boia  1n3'nu3  3111  awolth  116iin3ioq  aiiiT  .vsd  sbs3iLs  ion  a3ob  isnsm  orli  isdi  noiismiolni btoqriccq s-2 III fIG 20CJ( UJs-LJ(G CCOUOWA pfl 1 12 UO Ls-u2wT1Gq iis- bucC2
MJJTCJJ Cs-U pG ncq T0L POfJ BLO2BGCITAG s-uq LCL02bCC1JAG CAs-Jflif0IY JJJG 2ifWG 11ft0LUJ9f0U 12
s-uq bo?2JpT) Ls-qu 01.1 fJGTL iUT0UJJ&i0u fiG s-UJ( p1Lc2 JOsh OWCGI2 MJJO bLoqclcC iuJoLws-roIJ
III 011L WOqGj Ju2csq O JuJoLuJGq 1L9qGL2 ws-pu qCCI2IOU2 9lD0f1 C02f A Ju0Lws-fou bLoqric1ou
GMGG1J 210CJ( bIJCGZ s-uq OfJGL b4cc MG CxbJoLc JJOM 9 ps-UJC conjq LGbJ9CG fIG 20CJ( UJ9IJCG
UJSU9GUJGIJ G D!9WOuq (io)suqoAq s-uq BLC2CO4 (JgQ) io Gwbps-2TG fIG JGLCUCG
J9IG J1CL9f1LG TqcuirJjc2 fIG LOJG OJ psIJJ<2 if2 iuouns-iou bLoqncGL2 suq wOuroL2 oj
J2 fI2Gq 0L 9LC bLGCJ2GJX fIGJJIUCfOU2fish SUJC2 9LG 2nbbo2Gq ho bcLJoun rn ws-jcru Jos-u2 y
fJG bMO 1s-21C2 0 JUAG2bWGUb ifbbLsl29J suq wOurboLJu W91JSG1JJGUb fiSh 2fOCJ( 1JJ5LJG JII0LUJs-f0U
fIG 25mG J1JOLWs-f0U JL5U2GL corijq OCC1L Ju s-U s-JbGLUs-fAG Juzfrnfou MJfi0nJb4cc iuqccq
flUCb1oU 0 fiG bucc J2 fIG IUqILGCb OLJG OJ C0uAcAJu JUOLWs-f0U fIG dnG2fou S142G2 OI, MJICflJGL
CAGU hJIOfl fiG 2bOCJC bucG 12 ilOb fIG 11CO2b O cifb1hifJ, 0L fJG IUAC2bWCUb 2JUCC fIG OUJA
STJ2C2 JU s-U JUq!LGCI Ms-A: s-CUb2 1UGL ruoLws-rou spOri: JUAG2fUJCUb qcc2Jou2 I,LOW 2bOCJ( bucc2
QI1L woqcj 2JI0M2 JIOM 2bOCJC br.1cc2 Cs-U 2GLAG hO 91!OCSfC CC1(1!hX C5T)!hS1 HOMCACL fJJ2
Op1GChIAG TJIUChJOU 12 q!GLGub flJS( fJO2G 0 fiG Oulb2iqC ZJISLGpOJqCLZ
ifUJGjJOLSbG 2OWG O fIG 5TJGCb2 O Ws-uscus-J q1CLG 011 fiSh Cs-U OCCIU MJIGU fIG UUs-CL
fIG 20CJ( bucc I fIG 2bOCJC blJcG J2 !U.0LIJfAC 2RCP if CoWbCU2iffOU 9LL2IJGUJCUb Cs-U
bLoIjs-pJG hO bLOqflCC iUI0LUIifb10U s-pOflb Jj1U1I.G bLos-p1JrfA fJCIJ COWbCU2SbTOU ms-A pc ps-2Gq ou
pscq OU fIGLCs-JJ3C LGIIILU2LC2flJbiIJ L0W fJCIL qGCJ2iOU2 P"h 11. J1J0LWCq iLs-G12 juq Ii
pousou fJIs- ms-A pc 2i1IfljCs-Ub1A J0UGL fiSh IJIGJL bGUrILG V2 if LG2I1Jb COWbGIJ2ShTOU Cs-UUOb pc
GCs-fl2G MC S22flWG fISh W5hJSGL2 IUAG2bUIGIJb qccI2rou2 cs-u 5GCb fIG As-JAG 0J fiG JLW OAGL if
qcbGuq ou fIG &cc IJIG LGhLo2bGcbrAG LOJG O bLoArqJu 2frJhs-pJG UJS1J5GLJ5J JUCC1JfAG2 5U2G2
cdnjrpuriuf fIG bLJcc WOAGUJGLU !UC0thOLifbG2 fiG SCb flifb fIG WifU5GLa2 !UAC2WJGUb M1JJ Jb2CJ
UJSUs-GI 12 JG22 1!KCIA hO !UAG2b Jh. fIG brjcG OC2 nb JIG J2 IIJOLC JIJ(CJA O IUAC2b oCO11L2GIII
bucc fO G O As-JAG JU UJSJCJIJ CALLGIJb JUAC2bWCUb qCCJ21OU2 J fIG bucG OG2 qOMU fIGno  no  3g1sI  llsup  iiB  bac  zimono  isThw  no  1i31s3231  lo  '(bod  isI  £  ai  313rLT 
owi  zr1i  gnbtriil  how  thiif  '1viiE11  nd  ZEn  51f11  13v3woH  .xo8±  *ism  ini3ifl3 
tfli3flq  322R  rn  Iotcioo  3iElocpo3  b3ibuiz  3oni  vEri  aiZimonoo3  31s1Iw  is1  bas  EI  .251u1613311 
2311qm1  '3nx3i113  Lsnoiismo1ni  isth  bini  iol  rIIEi  3vErl  iii  m-3n3i31fi3  Iin1w 
:athw  (àVQI)  £rn&I  31qmEx3  oI  .n3iofl1  3imonoo3 
nLi  Ii  ...  m3ia2  iZithflqB3  £  10  Jnnoqmo3  instlOqmi  lIE  2i  3hEm  !.SliqE3  1n3i3iI1  ciA 
32um  2311flU352  10  293fl  23IUO23I  nhiE3o1[S  (Ii  'Jth00tf12  nOIi3fWI  03  21  1e)hsm  IBnqc3  (1  .q)  .3u1sv  lo  eIoiE3ibni  boos  3d 
in3ioflI3  3rb  ni  ihBm  )13o32  3n13  lo  31o1  31fl  no  3IUIEI3IiI  £  2i  313fi3  23imono33  31E113W  flu 
2281  '13v  3S131  lud  ((18Q1)  siiIii  bnE  (VQ1)  i31i81rfiiH  (VQ1)  bnomsK[  z)  )lZfllO  noi1oollE 
b  2bnsfl  owl  13v3worf  is  sx3riT  .2noiJsIoqlo3  ni  iri3mla3vni  gnibiug  cii  3101  Zii  no  *10w 
11iqE3  bnis  aoimono31  cii  :ZcloiZi33b  in3cnlZ3vni  bnis  a3ohq  )boiZ  IniiI  ob  Isnil  3IIJJE13311 
.33flEni91  Lii  rIii3bUd 
Ii8fjj  03  2332as  lo  oujcv  3I1Em  jnnij  lo  ojlj  nfi  p  no  b8zEd  21  1O3nf3  (QQ1)  nidoT 
233flq  )13032  3n3nu3  2)11111  iodi  11T  .)boie  1Biiq  au  sassi3ni  bluorf2  rrrifl  (f3  I  <  p11  .3203 
:(Q1)  n){  lo  lhiqa  nl3  ni  anoiaio8b  ln3rnla3vni  03 
81S3i1i3EI  ol  3bsm  '(Ilsmnq  3IE  n1l  niguotil  8gac(1ox  bou  311110  2110  E1J1SV51  Iib 
£  X13x3  1dsiiv3ni  i3Iiions  bac  Jsubivibni  3110  nwi3d  ein3mla3vni  blo  lo  aiIansii 
nib1iud  fu  32lI32  on  21  513(11  io91  .in3ml23vni  1n3TIu3  lo  31E1  3(13  no  3on3uflni  3v12i33b 
1163  32flq133n3  grni2ix3  lEIimi2  £  rbidw  16  16(11  nEnli  1651g  3203  £  36  3Znq131n3  w311  £  qii 
ffl332  Em  16(1w  333  joIq  w3n  6  no  bn3qa  03  in3m3oubni  fiB  21  513111  321111w  b8ass1owq  3d 
3ithb3mmi  ac  is  3gILC(13X  orij  no  lb  b3icofi  3d  niso  liii  mua  lnsgEvsllx3  c's 
(RI  .q)  .uiIolq 
lorii3nlw  ninim1313b  ru  1oi  £  s1q  a3onq  )Iooiz  inoriuo  is11l  flu  I3bom  iuo  ol  b336131  21  (io3th-p 
13*LEfnI  )10032  3113"  8QI)  nori3M  bns  131132191  'd  b3xizsiiqm3  zA  .3ldslie3b  2i  in3mla3vni  wn 
gnuith  I3bom  luo  cii  aA  .(8-8  .q)  "in3mia3vni  3361oq103  lo  8161  8111  lo  IOJOib3lq  £  3d  b1u0112 
:w8iv  21113  tlliw  3(1312121103  21  33fl3b1V3  Isohiqm3  3rfT  .in3mia3vni  1311  girl  321153  a3Dflq  )13012 
36113  23113111103  116  cii  283i1q  )1ooia  cii  ozh  £  gniwolloI  2325513111  in3mqiup3  bns  irislq  ni  in3mia3vni 211!T  .in3rni3vni  nhiib31q  ni  p  mloh3qiuo  rn1fl31  Iooi  b3gEL  i1  nI  .b3ibui  nd  3vri 
(OQQ1)  oriBa  .2mIiI  lo  anoii332-aO13  ni  briE  13v31  3imono33o1m  rfi  is  rbod  31r11  2i 
lls3iqi  5Iuis1ii1  3oriEnuI  3rft  xo3rfi-p  01  izzxino3  ni  .(QQt)  rhI3W  briE  (VQ!)  ithowzofl 
3d  01  b3muzz  zi  E13riZffl  lo  noiiinsq  noiiErrnolni  3113  :'Dn313Thb  '1ilsauso  lo  nisrfo  srli  2w31v 
riirrisI  aisnsm  lo  li1ithezoq  rf  z3buIo3lq  eiiiT  .mliI  3111  3bi2iuo  a1n3s  lo  isril  ns±  l3rIiI 
bris  souJ  bns  (O1)  bLcnobosM  bns  zsoul  sojsio)I  31qmsx3  ioI  .z3onq  Ioola  moil 
.s  l3vo)  zmu1i  boiz  Lscrrionds  3viiiaoq  1r1l  iosI  rii  iiq-iini  (OQQI)  bisnobosM 
riiiJzai  ni  fn3ldolq  noho3I3z  32I3vbs  ris  lo  on3biv3  as  uaei  iiup3  b3rIozs3e  S  boq  (wobniw 
.z13sr1sm  03  aLsniz  3vLiiaoq  bn3z  zohq  looiz  nith  isril  3orl3biv3  as  risril  13r1151  zmifl 
315  smut  15±  3siasriqm3  w  isii]  .2133qa51  nism  owl  ni  (Io3±-p  molt  11ib  3W 
looia  lo  3101  3viio3qaolq  sill  zslslocpoonI  'iosrii-p  .aissnsm  d  lud  zisnwo  d  Ion  bslloilnoo 
nsswisd  riobonulsib  sill  01  esislsi  sonsisllib  bnoosz  SIlT  .sloi  3Vi133q2oi131  5±  1011  iud  ssohq 
23)15(11  ssn's)I  molt  noiisioup  svods  sill  sA  .((8Q1)  irfzssH  332)  p  sgsisvs  bns  p  Isriigism 
Si  ssohq  lo  aasnsviirnio1ni  3±  1sbom  iuo  ni  sausos  .p  thniism  zi  lnsvslsi  si  Isriw  iES1O 
(ff101  ?ifl3B  sisniw  muhdiliups  ns  lo  115q  as  bslIJqfnOo  sd  Ino  riso  p  1sniism  euonsobns 
ni  zsohq  Is*rsm  bolz  is1uoiflsq  nI  .zlrisgs  isrllo  'd  bswollo'1  e1iri  noieib  sth  luods  zlsilsd 
sd  iliw  ssvsilsd  shsm  srli  icril  eiosioiq  5IUILJI  luods  noiismiolni  nislnoo  1rio  Isbom  iuo 
sf11  02  bns  noilcmiolni  airfi  no  los  lliw  zisgsnsm  rnundi1iup 
111  saiisosd  21  21111  ;ns)LstIsbnLJ 
3(11  niouboiq  lo  sizoo  iirli  Isallo  Isdi  zlfloiq  nibsii  3)15111  01  slds  sd  111w  sisbsii  bmio1ni 
.fl3V1  25  p  33(13(1  bits  ssonq  )13012  23)151  3asuino3  nI  .noiismiolni 
:z1oso1q  Jrisrrrtesvni  niisxjIsv  iol  sun  noiiob  SViiEmion  £  Si  'çiosrll  gnilsgbud  IsiiqsD 
sisi  lmioosib  silT  .rriuii  lo  asisi  bslsulbs-)1aii  '1dsiiua  is  bs1nuoaib  SIE  awofl  rlsso  bsiosqxs 
nI  .ssoriq  tasq  nizu  boismiias  sis  aeE  bits  miJimsiq  )lSnl  3111  ;esonq  irisiiuo  lo  irisbnsqsbni  21 
bluoo  (1oiilw  rioi1srn1o1ni  s1ds1isv  Its  no  Lsnoiiibnoo  sd  bIuoii  SWOR  rkso  bsiosqxs  slqioiiriq 
nislqxs  ion  ssob  nuisbud  lsliqso  soi13siq  nI  .ssohq  )1ooia  lasq  bns  lnsnuo  sill  sbuloni V 
awofl  dz&  3-Iu1u1  b3133qx3  icr{1  b3muza  Zi  II  .irioil  rno3  awoll  112Z3  5IIJIUI  bqx3  5x311w 
:in3ino3  3imono  io  IsionsniI  3IfliI  2EII  niibud  thnqso  JB11I  nis1qmi  auonox 
133h3q  flu  bbsii  s  aisda  oaodw  amfft  lo  anoiaio3b  in3rnla3vni  3111  biano3  3w... 
nccii  i3cflEl  Ls3io1onrb3l  1s  anoiai33b  riu  nb1qz  IIOhi  .  .ai3*ism  IEI1qB3 
anoas31  lo  '18Bv  £  ioi  '.noiiouboiq  lo  bl3iI  3±  ol  grlol3d  oa  bitE  zmoldoiq  '1cinsniV 
onnfl  ni  ir1us1  3d  ol  moo  a(1  'riilbud  IBnqBoe  lo  1331d1Je  Ls13rI  3±  v3wor1 
.((801  .q  VQI)  11iM  bits  Bm1) 
.  .  .2321uo3 
bns  xonsm  r1i  d  nworol  awJs  ai  noijEmioThi  inEvoIoi  3111  ils  ion  lobom  iuo  iii 
ierfio  iii  .3ohq  eviio3qaolq  dj  niau  d  anoiaiosb  aid  voqmi  IIEO  311  11n3up3afl03 
b3loqx3  311T  .3vErf  3on  a3ob  1BflZffl  3111  IEIII  noilEfiflolni  3vE11  Bm  13)hBffl  )looia  3111  abiow 
.2U0f190X3  Ion  51E  3on3rI  bas  3ohq  3(11  riiau  bOIBIUOJ.E3  31B  lo3jo-Iq  31i1  iol  awofl  r1zo 
bits  moiialrli.){  (QQf)  3noinoH  OIB  aiuo  01  thiqa  ni  ia3aoIo  is  doiriw  aloqEq  3flT 
hq  bits  moi1iM  rIEf1snaia  .(QQI)  1us  bitE  moi1iM  nsrIsna31a  bits  (OQQ1)  aw3rlilEM 
3111  ',I3msn  3vods  b3aauoaib  w  3ohq  bola  c(I  b  e3Ioi  owl  3111  ioI  alobom  31z-Lsq3a  owl  3bivoIq 
3101  3viio3qao133i  3±  briE  (in3rniavni  a3biu  3ohq  Aooia  odi  iii  rioii&rriolni)  31oi  3vilo3qaoiq 
aid  nx  :3101  3vilo3qaolq  3±  no  a3auool  3iirnn3H  .(alosiinoo  noilEan3qrnoo  flu  a3onq  boia  niau) 
E  113w  E  noiismiolni  Lsm3ini  riwo  au  no  nibn3q3b  13V31  rioiiouboiq  au  aiau[bB  mill  B  l3bom 
3(11  riO  wool  2W3IIISM  bits  moflalrli>I  .3onq  )Looia  3111  mail  b-rio1cii  noiismiolni  13(110 
3(11  3BflE  013-10113  '13aoo  31dsv-loadorlu  as  31sm  laiirn  odw  IUonolqolin3  ns  :3101  3vLIo3qaoi151 
aoviirrooni  aid  aonimiouob  anisio-x  3(1  'iiup  rloum  woH  .aiobiafljo  01  uiup3  aid  lo  iisq  alloa  mill 
oil  isdi  oisrla  uiupo  ouT  .muhdi1iijp  ni  '1i3o11oz)  boohq  ai  aidi  baa  3-ioito  nb1Efl3bnu  iol 
.lasiinoo  floilEanoqrnoo  B  2B  boloiqiolni  od  sm  aniEl5r 
Odi  rliiw  l3*Lsm  loola  3111  baa  mill  3111  lo  W31V  £  zinoaoiq  3qq  airli  ohsmmua  oT 
:aoiuiBol  niwo11ol 
mill  orli  olni  ioharn  looia  oil  moil  wofl  ysm  aiooqaoiq  amifl  Isubivibrii  riB  JuodE  noiismiolnI  - 
;noiiooiib  131110  orl  ni  aE  flow  a 8 
r(i  bd  Iliw  gsnm  zus3d  s1no  noiisrrnoIni  airli  iiups  ol  flollo  1i  LBm  Iliw  aI3bslT  - 
;aInia  33nq  rniIu231 
fljo  bns  olni  Isiiqs3  irI3miavrIi  lo  woll  3rfi  fliods  noli  aib  cliiw  isrtm  d  rni'i  31S  2lTni9I  - 
;rrnil  3d1  10 
ii3rli  cbirfw  vo  anosi-iod  rj  oi  b5Isqmo  non  a  is  anoxhonl  in3rn'oIqrn3  213EflSffl  us  - 
515r12  ol  b1ni1  noiisan3qmo3  d  batsviiom  3d  ol  b33n  'sm  th  rrrifl  3111  iou1s  anoiai33b 
;a3onq 
1ib  .6  3bivoIq  01  nsiii  r1isi  noiismiolni  1ni  01  ai  233flq  13h5m  )b012  b  31oI  3(11  ausfl  - 
is  3V  113  llsup3  3d  sm  ahisd  lsIu3thsq  lii  au1oi1uiiianii  iiiio  fnainsrb3m  3viiEoolls 
.noiismioIni  3(11  gnrns1ansi  bris  ni3uboxq 
.anoLiqrnuaas  5(11  aaIJ32ib  bits  Isborri  sill  ii.io  isa  sw  II  noiJ3s2  itT  .awolloI  2S  ebssoiq  isqsq  silT 
(111w  nothsqmo3  s  asasusaib  VI  noii3s  .muhdiliups  sill  isznlanoo  bits  snilsb  Sw  III  noiiss  nI 
.cnonos  lnsd  £ 
IsboM  iff  .11 
1born  bohsq-illum  s  'buia  sW  .anoilqrrnieas  bits  Isbom  sill  irio  isa  sw  noil3sa  airli  iii 
bits  Isbom  311110  W&V-ISVO  as  rlliw  11612  sW  .muhdiliups  (1Efl0!isl2  ni  trail  sviisinse5IqSl  s  lo 
.muhdiliups  3(11 
sm  ainss  smoa  113111w  nl  is*ism  looie  £  uI  sbsi  sisilz  ami1  sill  bohsq  rbsH 
ir1i  isflsi  01  bnsi  5101513(11  111w  soq  siila  sniT  .noiiiaiupts  noisrnio1rxi  'Iiaoo  3)LStIsbrIU 
noiismiolni 
us  nsilw  bohsq  s  uI  .aiosnsm  lo  SMISUpOZ  £  '(d  sbrn  sis  anoizi3sb  insmiasvnl 
ns  noiai3sb  in3rn1avni  sill  sism  01  asni  orlw  13Efl5ifl  sill  zsvi-ris  \iirnJnoqqo  insmiasvni 
rssnsm  silT  .l3so1q  £  lo  sutsv  sill  niods  noiismiolni  b1si'  'sm  rloiulw  tiolls  1i2o3  s  sLsiisbnu 
sill  usrIT  .(muhdiliups  ui  sviistn-iolni  i  liii)  sDhq  13o1a  sill  moil  noiismioThi  islrii  oats  n.63 Q 
ijoiq  3rli  hid  mfft  rb  23v1  ricm  3r11  boh3q  niwoHo1  3rfT  .3bm  21  noiai33b  n3m1vni 
anothod  ni  33n313Thb  eirii  b  1Iui  £  aA  .isr!J  rfls  boh3q  3r13  lilnu  b8sith3l  Jon  is  2miJi31 
.hoI13  33ubni  ol  33hq  13o12  3r11  ol  b3Inhl  3d  Iliw  noiJan3qrno3  3v1fl133x3 
3±  boh3q  n3vi  na  ni  is±  ansm  airiT  .3m11  £  JE  n1EtI3bnu  3d  m  333o1q  3f10  (1nO 
£  acrf  bth  ii  -10  i[oiq  W3R  £  RI  le3vni  oi  31dS  2131  i3r1113  :e3iEia  owi  lo  no  flu  od  111w  miii 
33)hEm  "3vJo3q2olq"  s  33z32  3m1o1  ffi  1163  3W  .boh3q  laEI  b3rm3z  aw  i±  swbnu  1301q 
21  31E32  1311S1  311T  .anoi2i33b  in3mivni  3biu  03  b3w  3d  llsiin3Joq  flE3  233hq  )boi2  32LJE33d 
n  l33jolq  cfi  moil  muJi  boh3q  ix3rI  lo  32s33iO1  2'331q  )13032  311.3  3ws33d  "3vLla3qzoi33i" 
Ithom  3±  bniab  3vsrl  3W  .n012i33b  3113m323vni  'boi-i3q  32E1  lo  %(liLSup  31(3  3u1sv3  ol  b32u  3d 
d  noilEmioThi  33hq  13oa  lo  aeloi  3vi333q2oiq  bnE  3vi133q2oi13  3111  3361Eq32  03  iioi1qmia  iol 
.b3rfinii  a611  133  joiq  nui2ix3  ns  3io13d  b3iiia  3d  lonnE3  133oiq  W3fl  £  isili  iximu2as 
3vIio3q2oq  rfiod  isrIi  oz  noiisirrioThi  no  ebsil  bits  51iUp35  111w  213bEfl  muFidi1iupe  nI 
sllsmi3qo  3d  11kw  i3Iino3  noilszneqrno3  edT  .eviismioIni  ed  Iliw  233flq  eVLl3sqEOii5I  bus 
01  JiolIe  RE  3)IEm  01  oels  iesnsm  3±  33ubn1  03  33fl  3vi333q20i33i  erli  no  beasd  b3ngi23b 
21±  3)lsm  sm  iesnsm  e±  zemiJemo2  ievewoH  .eutsv  iD3oiq  3113  luods  noilsirnoThi  eDUbOiq 
J330iq  3(11  Juods  noftsm-xolni  ielrti  111w  en  3253  35111  iii  bits  ftoiismioIni  'fl5  3Vi3051  ion  lud  jiolle 
.eonq  lelisrn  ewiOeqzoiq  3111  ifiOll  eti16v 
.Iebom  3111  10  21thJ3b  3±  03  mill  WOfi  3W 
3icrl2  e1diaivib  \Ii3eThi3q  1nia  s  miii  Viupe-11s  3v1353n323Iqel  s  ai  idT  :rrnil  erif  .A 
eeol  iuorliiw  bits)  (1i3i1qrni2  ioI  3IJ225  3W  iiUp3  W311  23U22i  miii  3113  ievenerlW  .nibn&i2iuo 
iedmun  Lsioi  enli  nisinism  01  iiIq2-13012  32i3V51  s  iuo  ee?n63  \12uoeflBJ1umi2  ti  35113  (iiLcieno  lo 
.eno  is  2315(12  10 
aeob  13eoiq  edT  .iriemiaevni  lo  1  251iup51  ibiilw  i33oiq  s  ni  ievni  ns  mill  edT  :athjoi  .fl 
ielIs  boheq  edi  eulsv  niisbiupi1  s  2e.i[se1  iud  boiieq  niwo11o1  erli  2woR  ff253  'ns  muiei  ion 
3(11  lilnu  i3eoiq  W311  £  Iii  ieevni  10(1(153  miii  ecu  :ooiio  is  neIci-iebnu  ed  rtso  333cnq  3(10  1nO 01 
Ii  113V3  i33[oiq  £  3)IE1-xbmJ  Ihzn  Ion  bn  mill  3r!T  .b3l3Iqmo3  rtd  ad  3fl0  1113T1U3 
noçz3v3  :noiJmio1ni  3ildLJq  i  noizi33b  ln3ml3vni  3111)  2a3ioiq  lii  i33oiq  gnilzix3  on  i  313(11 
.(vrI3bnu  133o1q  £  aBif  mill  3(11  l3rIi3rfw  332  flS 
io  H  111i8  3d  ol  I3liI  I1sup3  zi  (1x3r1  13fls  boii3q  3111  ziuo  113111w)  11ossq  I33oiq  A 
I3iIduq  Jon  21  mifl3l  mobnsi  31IT  .boh3q  mhlni  c11  ni  wofl  iias  on  ai  913r1T  .(J  <H)  J 
owl  10  3110  \(I3lEvflq  11  13v0321b  ol  3IdE  ed  vm  aIn3gs  moa  fld  aviriR  1Icu13s  Ii  lilnu  (IwOfDl 
.3or1vbs  ni  abohq 
owl  lo  no  13(1113  III  3d  nc  mill  £  boh3q  ri3vig  'ns  iii  go1ori11osl  aiiil  lo  11u231  s  aA 
W3fl  £  ni  nia3vni  nh3biano3  21  '1Jn3up3ano3  bnB  i33o1q  Th3T11J3  On  2E11  ii  13f11i  .231R12 
gai1gbud  I1iq  on  ac(  bn  ywiebrw  1oooiq  £  ar1  Ii  io  (lehm  )13o12  3vJio3qaoiq)  l33o1q 
.(18*lEm  bolz  3v1133q2o1181)  eIsl  01  noizib 
iii  IiviI3S  SVIIEn-1311G  nsd  I2uonox8  b3nimlsl3b  i  21  3ii  IrluoDeib  31ff  :tiri  inuoai(I  .D 
.'lqqua  31J2EI3  'I3iiflllfli 
.13*Ism  lodEl  3vflhl3qmo3  £  ill  b3li(1  ai  oiiw  isrIsm  £  d  run  ai  mill  sb3  :ai9gfuM  .U 
.(Ii1I3n3g  lo  azof  iuorliiw  ai  rIoiiqmiJaas  ir1i)  laoD  linulioqqo  013S  3VB11  n3gErIBM 
3111  3flS  3f1i  :aboi-13q  owl  '1no  i61  3viI  213rL6m  bovi1-noI  31s  erniil  rfuothIA 
lr1J  ai  noilqmuaas  eiiii  10  33nnoqmi  311T  .1fl3m31i131  nhub  3muano3  briE  nujo  11311W  223fl12Ud 
.noifliiil  01  311103  2E(f  b3lELIifli  3(1  1ooiq  11E  51013d  (a&b  1thui3E  briE)  2311131  13,EflEm  £ 
11311w  133  joiq  riibnEia1uo  on  2E1I  mill  311111  .anoilsulia  owl  lo  3110  ru  3d  (LS3  igsfisrn  A 
W311  3111  (Ii  lZ3Vflj  01  131123(1w  3200113  Iliw  I1  :"13)fEm-noiai33b"  B  ai  r1  113111  b3iir1  ai  13flE  3(11 
.6  21  311  :3>tsj  01  noiai33b  on  aErl  d  wi3bnu  l33o1q  21  513111  Ii  3aiw13r1iO  .i33oiq 
3Jp31  Jon  a3ob  3111203  'Jinutioqqo  011  2EfI  311  331112)  IEiiia3v  (i5IUq  21  13)L6131S3  A  ".1IEJ31s3" 
.2i2thnE  iuo  ni  b3iongi  21  IJn3up32no3  briE  (noii2n3qmo3  'nB 
bri.s  i1  01  3200113  (lEO  ia3vni  01  13th(1w  3b133b  Jwm  oriw  i3Er1sm  nbLsm-noi2i33b  A 
.3  21203  lsrfl  110113  i-13X3  taum  d  zir1i  ob  oT  .3ULSV  2'J33o1q  3111  no  noilEmiOlni  33Ub01q 11 
tICilI3  8th  23AEm  3ff  Ii  :noiisrrriolni  8Vi3381  111w  '(ll.Sii3  3ff  isuli  33in1Eug  on  2ob  aidi  13v3woH 
.1osq  333o1q  3rb  zrn1  rf  ii1idBdrnq  dflw  fI3th 
insw  th  i  13gnEm  8th  Eviom  oJ  i3nO3  £  8bivoq  o  vsif  Iliw  ai3bIoff8Isrfa  1i1D 
ai  8u1cv  i33o1q  8±  81o18d  231i151  lEnsm  di  au3a  .noilBmloThi  aith  33ubolq  01  mirl 
iIino3  .6  13v8woH  .33nsrrnoh3q  i33o1q  Isuios  8±  riO  rioiiibno3  ionriB  iiirio  1i  b3xi1Fix 
i3S1in03  £  rioij  lEHI  worfa  lIiw  3W  .23V11(133fli  3iSUp3b  3bivolq  sm  3zthq  boia  offi  ol  b3ErIiI 
bns  ioiq  rn13i-noI  3(11  iuods  thnia  s  3zwboIq  ol  i'1ou13  bn3qx3  ol  irtsm  3(11  aijbrii 
.noia!33b  ifl8fni23vni  135fl03  3(11  3)IEm  1if13Up32dIJ2 
3i1oq  irl3rni23Vni  3±  13V0  nOii8l3zib  8131qm03  asff  13BnSffl  nb1sm-noiai3eb  A  :ni3fIini'T  .31 
bisq  21  (1oirlw  ain3mia3vni  iaq  moi  wofl  da  £  3V13351  m  rrriil  3±  boh3q  rfs.  .miiI  3(11  lo 
.31J22i  2if1h  £  uI  b3aici  2i  3203  3(13  n3).Efl3bflU  21  ifl3ffll23Vfli  tIE  Ii  fI3fi1'  bn3bivib  £  a  iuo 
.3u221  e3r1ri  8±  lo  21203  nOii3senBli  On  81E  513f1T 
2.E  m3i22  fIDIErfl-1311srn  3VIixl3qffiOD  £  (Ii  b8bEli  21  )13012  emiI  3fIT  :i9*uM  A3032  911T  3 
iimdua  2I8bEIT  .(8QI)  moigliM  briE  (1312010  briE  (8Q1)  3I)I  niwo11o1  511J1z131i1  8(11  lii  LEU2U 
moil  3iEnirio  ns  I3blo  nA  .wol1  13bio  8(11  28V132d0  odw  1srnihsm  E  01  213b10  1hsm 
.thod  ion  lud  (-il—  I  sii1idEdo1q)  l8bsfl  iibiupi1  .s  io  (i  ii1idsdoiq)  l3bEli  b3mloIni  tIE  13f13i3 
lEnoiiibno3  (i  31z1  IE  b3lnuo32ib)  31J16v  1n3251q  b8333qx3  IBup3  ol  a8Ohq  2132  1smJthEm  3rIT 
.rfzE3  briE  )13o12  10  (is  moil  13bI0  13(1  8(11  2133m  briE  b8vi3331  a13bO  nibsii  3(11  riO 
3(11  ni  sb.sn  ol  nivi-ris  l8bEli  '1ibiupi1  £  b  33fIEr13  8111  boh3q  rks  nI  :219b11IT  'iibiupiJ  .0 
'OiiflSlip  3(IT  .nu1182  io  niud  3d  01  '13)1i1  11EUp3  21  311  JfIOV3  JEffi  (Ii  ;i—  1  21  13)hsm  )13o12 
griibniwnu  airli  IsrIl  31014  .3b.sIi  eirfi  23213V51  3(1  bohq  riiwoI1o1  3ffT  .x  3253  13(1113  ni  b8bEli 
iuo  ui  ii  3buIOni  ion  Iliw  8W  02  I3Ismi3hsm  3111  01  3ViiEmioIni  ion  ei  1315I  boh3q  3(10  23bsU  b 
.wofl  18b10  3±  lo  noiiinul3b 
L63d  ol  i8rfi3rfw  a3bio8b  orlw  I3bs1J  b3mloThi  3(10  Zi  518111  bohoq  rh  :al9bjril  b9rrrioThI  .11 
2(11631  311  jaoo  8th  emni  3(111  .i[o1q  (1i  lo  11osq  n13  luodE  noiisnrriolni  nioijboiq  lb  3203  £ 2O3  3ffI  ur3ni  01  noiai33b  3d1  id1  muz  W  .i  1iLidBdo1q  thiw  1cnq  3rb  lo  3u1sv  ni  f1J 
33ubolq  01  Jon  xo  13il,l3dw  23b133b  l3bE-Ii  :nozai33b  "ii&"  £  ai  jtoii3ubolq  noilEirnolni  lo 
.3vcJ3q2ofl31  io  3v  l33qzolq  3d  111w  13*rEm  3th  I3r113dw  gaiworol  3IoI3d  noiiEmlolni 
.noiiEuicv3  bnu  133  joiq  1i  lo  iIosq  &ii  m1  m  bEI1  srii  i3A1Ern  3v'iio3qaolq  £  nI 
iasI  nLtr3bnu  i33o1q  ci1  lo  nohsiIsi  11  inI  m  13bIJ  th  J3hEm  3vLt33qz01i31  £  ru 
.boh3q 
£  is±  323  if1  3d  13r11i3  111w  ii  anqo  ihEm  )13o12  3rb  rx3riW  :ain3  lo  93fl9U3  .1 
I3)1m-noi2i33b  £  10  1(ihrn  3viiqeo1131  £)  nhii31  21  1sm-noizib  £  31111w  b3lid  ni3d  21 
32E3  i1iEI  3(11  nI  .(13*iEm  3v[J33qaoiq  s)  gnhiii  2i  isnm  auoiviq  3111  bus  b3lirI  gni3d  21 
boh3q  ia1  ru1J23vni  12niss  b3bi39b  ouiw  i1sm-noi2i33b  s  ithio  3d  bluoo  i3BflSffl  2uoiv3iq  3111 
25  21  2ifz3V5  lo  83fl3U32  3flT  .ogs  thoh8q  owl  b311.s12  l33joiq  £  qu  nirf2infl  i  £13153  £  io 
.ewollol 
:19*1cm  9vi9qo1'I 
.e3JEblupil  (ns  Ii)  i33joiq  guoiv5lq  - 
.b3is2rl3qmoo  ai  bris  231  31  EnSifi  2Uo1V31q  - 
s  luo  bisq  315  noiisErI3qmo3  1sh3gnsm  lo  1n  noi1sbiupiI  io3jolq  lo  2b33oo1  - 
.(3viisn  lx  3LJ22i  zirlgh)  bn3bivib 
133o1q  21n531  oz  Ii  bns  tioil3  us  315m  01  13(133(1w  23bi33C1  .b3liul  13)lsm-I10i2i33U  - 
.  1i1idsdoiq  riiiw  31j16V 
.iiio  a3b511  1hrn  hoia  3v133q2o1c  - 
£  (Ii  1  232  Ci  oa  11  bris  i33oiq  3113  ui  1  123Vn1  03  13(fi3riW  23200113  131sm-n0i2i33a  - 
.3U22i  23(1r1 
2EW  i3301q  311311  .13*Ism  3vi333q20iq  3113  03  2m1J331  mill  3113  boh3q  3X3r1  £13113  Jn3mi23vni  on  II 
:boh3q  3x3n  33)11Cm  3V1i33q20113i  3(13  03  23LJnhJnoo  miii  3113  £13111  b9volqqs U 
:i9*lnm  9vii39qoIi9$1 
.a51i151  I  Bm-noib3a  - 
.b5rirI  I3)L&3IBD  - 
.iuoo  23bB11  33*IBm  boia  3v13  qoI33$I  - 
.(nh11o  aiiih  .s  niw)  33i-iq  boi  no  b3Bd  b33szn3qmo3  I3AEm-noieio3a  - 
.13)hRrn  3vii33qo1q  B  oJ  o  boiq  lx3M 
13i9ffuiEI  aIJOIl9gOXa  .t 
IEII3  3ffl1J2B  3W  .  bns  x  x  i  J  H  I3borrz  3113  lo  I833mB16q  2uon3ox3  edT 
3vis3n  316  aieriio  bitE  3UJ.Gv  3n3231q  len  evili2Oq  316  2i33oIq  311102  IsrIl  113u2  eis  EIeiems16q  8113 
no[Jsm-loIni  lo  1203  ecu  isril  eluafie  lscli  eIeiemElsq  3113  no  enoiiibnoo  eiiupoi  o215  3W  .V'IM 
.A  xibrieqqA  ni  nevi  els  2noiiibno3  ee11T  .eviiidirloiq  Ion  21  noil3ubolq 
anoiiqmuaA  lo  nokuffi  .)I 
101  elsi  ew  abiow  iedio  nI  .ieqsq  eidi  ni  mill  ecu  lo  s  ebivoiq  ion  ob  3W 
belbnudcw  ed  loncise  2iejo1q  e11i  (i)  :nibu1oni  arnill  lo  a3iiarIeiDEisrb  'to  iedmun  s  beinsi 
exilcmelni  1153  ocfw  2iesnsm-enwo  on  316  813111  (ii)  amiiI-injm  "enoic-basia"  as  emil  r1uoi± 
In3rnl2vnj  bits  nionsnT1  tevo  noii5IOaib  eieIqmoD  evsd  ategsrism  (iii)  ;rneldoiq  'enegs  3113 
.anoiai3eb 
brts  niiel1o  eilduq  lthlini  s  cfiiw  be3nsniI  ed  bluow  i33o1q  cl3so  3zn3  ion  313W  (1)  II 
'(LiDetib  ed  bluow  'r1l  noii3iJboiini  eth  ni  bawoaib  8W  as  .3.1  233i1q-)Ie\BH  ed  bluow  ae3nq 
eaedT  .mtiI  erli  iii  meldotq  'ones  on  ed  bluow  313113  ,eu-xi  ion  313W  (iii)  bas  (ii)  II  .evii&oILs 
3W  bits  noiisiocpo3  cnebom  e111  'to  a31121-13335-15r13  nir1iuniiaib  iriiioqcni  eis  anoiiqmuaas  331113 
.ae3neupoano3  iir1i  buia 
wen  bits  5EievoI  3iIoq  bciebivib  ievo  110ii31321b  3ViZi13ix  evsd  aiegsnsm  iiIE3i  itT 
evsrl  eW  .mtiI  e±  'to  iuo  bns  olni  awofl  £1253  13V0  fiOii3i3aib  merli  23vi  irfT  .aeIJaaI  'iflu332 
its  sly  bezis-x  2'EWL6  21  lEiiqB3  ificriivni  W3f1  isrti  nimuzas  'd  BW  elqmia  B  (Ii  2ifli  bellebom isril  b3lnuo32ib  13n3i3Fflu2  2i  3uzi  3111  isili  b3rnu225  oels  3v511  3w  1ii3i1qmi)  3usi  ir1h  iiup3 
3viisn  £  s13vbj13  si  3uai  iiup3  (IS  1lthom  mo  iii  auriT  .(b33JftS1Eu  3d  ff53  ua  au 
bn3bivib 
isrIi  23  qmi  ahIT  .a,wI  133[olq  nsr(i  1etIorla  31S  23111r13i  nsrn  15111  brnuazs  3VSfl  3W 
3111  moil  rriuii  b3xiLs-z  rIi  lo  zisd  3th  no  b3isviiom  bris  b3iBarI3qmo3  3d  ionnso  285flEm 
m13i-no1  3vsr1  2no12133b  in3rnua3vni  igsnsm  31811w  noilsujie  s  ni  ebiow  ir1io  iii  .i33o1q 
.evilnni  1sh3snsm  3isup3bs  3bivrnq  01  ln3biflIJa  ion  ci  noiisrrnolni  fWnuo33s  anoiiEoi1qmi 
rli  awoll  (1253  3n11u1  b3133qx3  3isloq-io3ni  noi  smIoThi  niinuo3os  1i1rw  ahq  bole  aus8I 
3v133q2o1151  r11  ai  idT  .3vbsmloIni  1in3i3ft1u2  315  3(1I  Ii  2135flsffl  3iEviiOm  01  b8211  3d  ns 
.233nq  13o12  lo  3101 
rhs  bua  213)115111  5V1133qaO1131  bris  3v1133q2o1q  ibiilw  iii  loborn  3r11  lo  31u131r112  311T 
.1hs13  iol  1no  21  f1!3n3up32  chiT  .11si3iiI  113)151  3d  ion  bluoric  3vods  b3dhoe8b  25  131110 
'I2IJO8nE31urni2  83r1q  )!3012  81(1  d3irIw  (Ii  r1i1i32  b8iz3ilqmo3  om  s  i3irileno3  bluo3  3110  1is1D 
.35ifliV  tmçisv  'to  2133O1q  31q!lIum  luods  noiisrnioIni  3v133q2o1151  bns  3vri33q2o1q  28biVOlq 
11312010  ni  as  boh3q  r1353  13*1cm  )boic  3111  111  3VJTIB  111w  13b10  8110  1no  lsrll  81fl1i22.G  3W 
iibiupi1  bns  23bz11  bomio'trii  rI38Wiod  110i15151103  3Vi1E3fl  i33't13q  airiT  .(8Q1)  moi1iM  bns 
IsrIl  233I1  'to  noiisIu3lE3  3111  vjlilqrnia  01  33fl3ifl3Vfl03  IBulOiliaoqx3  101  b3ni23b  '1313m  ci  23b511 
8Idieeoq  owl  1no  315  513(11  X—  10  X  1311113  21  wofi  13b10  3111  33n1  .muhdiliup3  cxi  32115  'sm 
.321Vfl311i0  283r1q  3ldiaeOq  3Vfl  3d  bluow  313111  25313(1w  233flq 
3111  31u1513111  8th  cxl  .b15bnc12  ci  b3iqobs  3VS11  3W  maiaBclo3m  noiismiol  oriq  3rfT 
noiiil3qmo3  bnsli-i3a  f1iin3Z31q31  as  b1svi1om  Zi  (IoiismlOl  3Dflq  ioI  331v3b  iLsmi1izm 
.g.3)  wofi  leblo  3111  -ioI  318qm03  orlw  213b511  'to  "bwol3"  s  bnc  tai[5i33q2  S  (133W13C1 
at  'f13Ex3  gnibnoqcsrio3  as  13)15m13)hsm  3111  w3W  01  (1sa2333rI  ion  ciii  I3bom  mo  cxl  .((8Q1) 
'to  l3dmun  3151  5  25  1iioi1qmi  b3w3iv  3d  1153  15)Lcmi3)hsm  3rIT  .mainsd33rn  nibsii  311133q2  s 
ewofl  rIas3  113(1W  )bOie  3111  blorl  01  gnilliw  315  bns  1511u311-)1th  sis  'c(T  .al3blo1(31sf12  fffl31-f1o1 U 
.1  3151  15  b3inuo3ib  3r1s 
3vErI  oi  1E2333n  i  il  noiirrnoThi  3ivhq  no  bit  Idifioiq  01  a1n3s  mo  iol  b1o  ni 
di  ni  b3II3bom  'Iwohsv  rfT  .3b1  r(i  ndw  nom  aoI  oclw  E1n3  to  quoig  thons 
briE  "21gb3rr  i3bri  'aion"  2ibE11  "1ibiupiI"  as  b31lqi31ni  e3bzIi  21J0f13OX3  as  5UJiZl3iiI 
rIi  b  nu1I3bom  ii3iIqx3  fi  zrrrno  noiizup  1ni-Ioqmi  nA  .'1qqu2  'ihu  ol  2noiisdw1q 
d  b.321bbs  21  noi1up  2iriT  .3b-ii  idi  aviiom  li3dl  bits  ain3s  aiii  lo  2noii3nift  iiIiiu 
noiIliH  bns  asia  bns  QQ1  dQQ1  sQI)  notioD  bits  woCI  (I8Q1)  Eirb3n3V  bns  bnomsiQ 
iibiupll  15111  muasz  Iqmie  bns  i11  uaai  z3r(1  olni  3v13b  Ion  ob  w  'siDiIqmi2  ioi  .(4QQ1) 
.2IJOfl3OX3  2i  3bEli 
s  as  iO'vno3  noiismioThi  ns  as  Jhsm  )f3oia  di  io1  a1oi  a31E1oqio3n1  I3bom  iuO 
insi-ioqrrli  owT  .'iibiupi1  gnibivrnq  noilulilarti  its  as  bits  Io1inoD  3lsloqloD  iol  mainsd33m 
nhsrEe-Ith  rt1  brts  Iolino3  3isioq-1o3  iii  aivoLsi  to  31oi  i11  is  b3iongi  9vEff  3W  ISdi  a&n3rli 
3iEloqlo3  3(11  as  noiisan3qmo3  Ish3gsrtsm  biasdqm3  3v511  3W  .13)hsm  )boia  3(11  lo  noii3nuI 
'(111151133  21  I3born  luO  .'(li3xIqmia  iol  az  15111  lud  13*Ism  isvoIs1  £  asIli  rnths-i  33iv5b  10111103 
.131rr1211o3  3w  muhdiliup3  3111  ni  b3b3311  ion  '(Iqmiz  21  Ii  ;ihsrn  voAsi  .s  rliiw  3ldLlEqmo3 
binno3  ion  ai  ihsm  )13o12  cr11  to  31o1  3111  bits  1511u3n  1th  ai  5110'(13V3  212'(1CtIS  wo  nI 
rilod  3IEloq-lo3ni  bluo3  no  &qi3nhq  ni  .noiisoolls  teh  in3iDiIIo  lo  anoi1sbi2no3  '((IS  11iiw 
ion  ob  th  lud  .aia'Lsns  msz  3111  olni  (noiiouboiq  noiismloIni  bits  nhsr1z-1ah)  2in3ib3ini 
boawoaib  as  I3v3woH  nhsrtz-tzh  b3bul3ni  '(11i311qx3  Ion  3vsri  w  oa  b3Inil  3d  01  is3qqs 
.21102531  gnib3r1  iol  gitibsIl  as  b5w3iv  3d  bluoD  a13bsIi  '(iibiIJpiI  3111  3vods 
..i  J  o  H  21  11osq  ioiq  3111  isdi  bscrI53I  asil  orlw  in3gs  its  ai  13b511  b3frnolni  nA 
idi  3bsrn  a!  noiiqmiiaas  zirlT  .1n531  '(Sm  1OS1ISffl  3111  isrIl  noilsm-iolni  3(1152  3111  '(Iiasx3 
in3rniE3vni  3111  3V5f1  01  311211531  310w  3d  bluow  ii  isril  3nigsmi  113w  irlgim  3bs3  3rIT  .'(iii1qmiz 
113111w  3331q  3110  noiismio1ni  to  aiq  3n513Thb  gninidmo3  noqu  bn3q3b  igsnsm  3111  lo  11012i33b 
eflOiiibflO3  IsrrI3ix3  luods  3331q  13±0115  bits  13b12111  (IS  grli3d  lo  3uriiv  '(d  (11531  '(Sifi  13EfIEffl  9111 .hq  boia  3viiBmiomni  as  siv  b3bivolq  llsiln3loq  zi  rfoMw  rrnil  9th  01  1nEv3151 
muhdiliupa  .ffl 
.muhdiIiup3  111  1ouiiano  bas  3nfl3b  3w  noiJ  21111  iii 
muiidiliup3  lo  uoitinflI  .A 
:2i  muhdiliup3  nA 
3u1sv  b3133qx3  2'1922B  8(11  01  IEIJp3  8Orlq  2132  isili  3m13A1Rm  3111  io1  311n  riinq  A  (i) 
;wofl  3b1o  13n  3(11  no  Lsnoilibno3 
noris2r13qfno3  b31qx3  aiii  simixsm  rloirlw  13n.sm  8111  iol  i1oq  in9mi23vni  nA  (ii) 
;ariq  )boi2  lo  9n9vhmzo1ni  8111  n3vi  bnE  131iflo3  no  LlEI9rWm31  zni  fl3Vi 
01  13fLS  3(11  23OLJbdll  1ii  2bIorbf3oi2  rii  d  (1320113  136flno3  nol6zn3qmo3  A  (iii) 
;miil  3111  lo  3IJLSV  8111  3ximiXsm 
£  02  Ii  bns  noiisrrriolni  uboiq  01  131115(1W  (10  al3bsn  '(d  noiai33b  Lsmilqo  nA  (vi) 
.211101q  b3133qx3  3simixsm  01  31111  nibzi1 
.sildiliup3  '(1Efl011S12  '1f1O  13bi2fl03  3W 
muhdiliupa  lii  floiinm-loInI  2I9nDBM  9dT  .a 
:2311-Isqolq  niwo11o1  3111  ar(  I3bom  3(11  1  muhdiliup3  3r!T 
;noiiEmlolni  83LJbolq  01  32001(3  (3vi133q2o1191  bns  3vii3sq2olq  rliod)  2bE1i  b3mlolnI  (1) 
.o216  noitsariolni  33ubolq  01  13EflEm  3111  Z3Oubfli  13611(103  noiis2n3qmoo  lsmiiqo  3rIT  () 
13EflSffl  31IT  .muhdiliup3  fl  2192  noilsfnlolni  31d122oq  at13,En6m  3111  niv1i39q2  'd  fli3d  3W 
noiisrrriolni  2fl61no3  3g613VE  no  onq  )13012  9111  bn.  ([ni  £  3Vi335i  '(Z  311  o2)  rioTh  (16 
wol  io  (H)  3u[v  ilgiri  2i  133  01  31(1  16111  rris3I  'sm  i3asm  3rIT  .133[olq  8th  no  muJ3l  3(11  fllodE 
3(10  23)161  33flq  )13o12  3111  wo13d  fl3S  3d  Hiw  aA  .(14)  116  16  Lcnai2  On  23V13351  3(1  io  (J)  ii1sv 
32fi0231  ni  wol  3d  sm  ii  io 
, 
(81)  3b1o  ud  s  133fl31  01  11ir1  od  m  Ii  :aijthv  3Idi22oq  owl  10 
.()  ibio  1132  .6  01 VI 
lo  21212no3  noiismlolrti  2111  i33o1q  rfj  iii  izvni  ol  th3rfw  23bi35b  ignm  fI3r(w  oa 
113111  arioi1snidmo3  3ldkzoq  311T  2  io  ohq  £  bct  J  io  H  I4  noiizrrno1ni  3lEvnq  2ifl 
:51B  323  fbB3  ni  31J16v  133[oIq  3(11  brr  i1i1idBdo1q 
bn.s  H  3d  111w  YtoEq  133  joiq  3±  is±  noiimio1ni  V13351  13EflBffl  3±  IEIII  nm  21±  :HH  (I 
:21  inov3  21111  1o  iiJidsdoiq  31ff  .l3blo  'cud  £  21331131  83lq  13012  8± 
=  ((i—1)r''  + 
thrria  boos  di  avi31  bn.s  x  '1ilid.sdo1q  ii  11w  b3mlolni  e3moo3d  13EftBffl  3±  331112 
3±  b3vi1  3vsfl  111w  oa  Ii  bns  ii1idEdo1q  viriE  l3bEli  b3mlolni  ziA  .  1i1idsdo1q 
.1182  10  ud  01  11iI  ILsxJp3  21  311  (i—  I  1ilidsdoxq)  vFri.  I3bE-1i  iibiupi1  s  II  .H  langia 
.(t  I)\'  21  1f13v3  aidi  lo  'ii1idsdoiq  3111  :aH  ( 
((s)  io  (I)  3113V3  1(11013±  .3.i)  H  afna31  13E11am  3(11  lBfll  1113V3  3±  lo  'ii!idado1q  8(13  iarb  33O4 
.H  ai  232E3  rilod  ni  11o'aq  i33rnq  311T  :ai 
I)()J  :21  3aiq  3±  1o11oaq  b3133qx3  311T  —  1)  21  1fl3v3  21111  lo  ii11dadoiq  ffJ  :ff4  ( 
3V13E151  3(13  no  abn3q3b  11osq  b3138qx3  811T  .a  xibn3qqA  (Ii  (1W0112  2E  +  I)()H  +  (  — 
.13bs11  '3ibivpi1  £  brie  13ba1i  b3mlol  fri  flE  lo  boOrliI3IiI 
:21  i33jolq  3(11  lo  T1o'aq  b3333qx8  3rIT  —  .1)  oath  ai  3110V3  airli  lo  iilidEdo1q  rij  :M  ( 
.a  xibnqqA  ni  nwoifa  as  (i  —  1)(?)H  +  (  +  I)(\')J 
()  13(1113  isrli  , 
.3.1)  J  anis31  13flEffl  3(11  3S±  3113V3  3113  lo  'JiIidEdo1q  3rfT  :  J  ()  bits  HJ  ( 
.J  21  232S3  rflod  ni  11osq  i33O1q  3dT  .(—  1)\'  :zi  (ri3qqsrf  @)  10 
(131(1w  21  fIo1i231Jp  3ffT  .ai39O1q  111313Thb  xi  as  b3w3iv  3d  vsm  aoiii!idiaaoq  Xi2  32311T 
31a  ai33o1q  331111  iaiil  3fIT  .muhdiliup3  fli  2133o1q  euIv  3113231q  3311  3vliiaoq  515  328(13  b 
:3sriJ  noilibno3  3113  lObfILJ  VT4  3ViJE3fl  315  213(130  3(13  bits  (VIT4  3vlJizoq 
J(i'+1)\  +  H(i—1)?  <  £(i+1)  <J(it—I)\'  +  H(it+1)\1 
.(A  xibn3qqA)  b3mIJaas  3v511  3w  25 pic tjccqii pnA OL€U 20 iozbccjii 13GL WA LCCCIAG
IJOf LGCTAC 1UOLW10U p Wfl2 PAG pGU niqq pA pc ocj bxc MpICp iJJA OL wA uo
bcuoq IPG wffUCL IJJX oi. wA uo AC LGCGIAGq AOflLJC b4ASC U10LW9TO1J fl pc qiq
flJG O1GL C2G OCCtIL2 MJJCIJ pc bLo1Gccpocu MCU pc ocj bucP!P J2
=H\(J+L)+ CA\(I+L)
WIJCGWJCGL 2G22OCJ( bucc s:
IUJOLW1OIV HC CJJ flu?ijijjA LAGJHJ LGL02bCCTA UJLJG JU p!2 C&2C JJG
ctiujA s ooq bLo1cc PCCSfl2WfI2 AC LC?tTJG L0W 1jJ IJJIJGL LGCGIA!1J jAOISP1G
01. JOM bucc (2JJ oLqcL) jbtolccf ti cpo2cu qc2br cjj otqct. j buoq r
1oJro1 S bi.obccyc uisijcc 'U flJQ bLcAron? bCL!oq N4J!CJJ pSq CJL P!1J b4cc (pn? oLqcL)
jp bo piJT2 joz Lco2bcrAc wsijc sic wo.c couJbJcScq vLcLo2bcqmcUJS4CC
0LCL conjq pe cncq pA CifiJeL icInqrA Lqc 01. flUSA0LJ 1J0L1JJS10IJ
MflJJ A0LSJC !1JOLWS0U q pc Cd11!J!PI.!nUJ MIII LCUCC ipe cpsucc? 0 cScp 2!WIJSLJA 2CJJ
2C11 oLqcL y pnA OLCL conjq C01IIC 1L0W CTfJJGL jidnqA fWqCL 01. ff11 U0LWGq ItffGL
iu Ipe bLo2bccc ?0CJC 1JJ9LJCC qJtC Sic M0 bo2?!pJc bi.cc2: b pnA oqci uq b
MJJCLG wecoiuunsouASIfiG (CA) LGUCC2 pc ASJfI0jULUJ2 J,flflLc bo21/c-1j, bLo1Gcv
+ couqijn on tsjnc o pc u'.
— bLc2c1JASJI1C o ujuscusc0wbcu2rou0L CI1LLCLJ bL01CC
b =bLc2cuAffJI1C 0 CS2 UOM 0 Cfl1.LGU bLo1cc
bucc2 OUG T0L S prIA 0Lj€L SlJq OIJC 0L S 2CJJ OLqCL jpc buce ff2 ipc iojjoini cucwj or.w:
iu pop fG bLo?bccpAc suq pc LclLo2bcclmc WSiJCG rJJCLc sic cuci.sijA o bo22rp1c
011 weUG0LGL U0M
IpS1 IG WSLJ(CIWSJCCL 2G2 buce cdnffj 10 1p ff22 cxbcclcq ,jnc (q?conueq s i) couqJious
MUOMqcuc pc WSiJCGJIJJS1CGLa buciu mjc lo 2sA cdrijpr.nw couqrnou( rc
CJ6 I11 11J1J[CGL Suq EdnII!PL!nUJ J,14C62
jgQI 
owl  516  Si3rli  i3*1sm  3vJi33q2onsl  'riiLs3vsi  1thiiisq  21±  nI  .nwofl)I  bi1duq  bsiLc  Ion  2i 
.ibio  1132  B  io1  q  bns  bio  'cud  B  ioI  ..q  :3riq  3ldzoq 
H  xibnqqA  ni  q  bns  q  q  q  aohq  8111  ioI  3v1o2  3W 
13wiinoD  noiican9qfnoD  IBil3gnnBM  1smiiqO  9rIT  .U 
i3nsm  3±  Io1  %3i1oq  in3cnIzvni  d3  :(ii)  znoiiibno3  muhdiJiup3  01  mW  won  3W 
3(11  :(iii)  bnB  ;13s-Iinoo  noiis2n3qmo  3(11  fl3vi  noiiS2n3qmo3  b3Iqx3  2i11  251imiXBm 
3(11  3SimixEm  03  13BflSffl  3(11  33ubn1  01  aib1orbtooiz  111  sd  norb  21  io1Jno3  noiiB2n3qmo3 
.miiI  8113  lo  31J16V 
33ub01q  ol  iioTI3  ns  32tSm  03  13BflB  3111  8oubrn  Iliw  I3SIinO  fiOiiE2Il3qfflO3  Isfniiqo  3rlT 
.283hq  3viiosqaoii3l  bns  3vi133qaoq  &fi  diod  no  1nrIi1no3  3d  Ifiw  noilEan3qrnoD  .noiiBrrriolni 
niwo11o1  3111  zith  nI  .wol  21  oriq  3vli33qaolq  8111  31311w  32B3  3(11  13b12n03  Iaiil  3W 
.0m  1rI6IaftO3  S  3d  111w  noiszn3qmo3  IBIII  2w0112  In3mIJgLB 
01  3Idiaaoq  Ion  ai  ii  wo1  ai  s*iq  33h5m  3vii8q2o1q  3111  (1311W  :(noiinIuqinsm-no4)  I  nøun9J 
.1n8msq  b3asd-33nzm1o113q  B  I3EnSm  3111  3V1 
311  n3rlw  2la3vni  I3B1IEffl  3(13  isiIi  02  23Vi3u133f1i  e3bivolq  iosflnoo  3111  (2i2811ioqr1  vfi  :IootI 
33fl  13*IEm  3VIi33qaolq  3111  lud  noiisrniolni  3Vi335I  Ion  a3ob  311  (1311W  10  2W311  boos  evisr 
wol  21  8Di  3±  (1311w  (I1323Vr11  13BflS  3111  28'fl32d0  oriw  13)15m13*Lsm  3111  5I0I5I3f1T  .di11  2i 
§113  3n8v3  21113  ni  oa  IrIib1o3s  33nq  3111  2132  bns  3u15v  f1ir1  1  21  i33O1q  3111  1SI11  2131fli 
i  18v3woH  .n[crrobnu  asw  in3cnia3vni  3(13  13113311W  no  noiiibrlo3  3Iqxonnq  ni  b1uo  iaslino3 
hq  516112  1n3up32du2  no  noijibno3  02L6  Ion  bIuo3  13511(103  3±  n8IEfl3bnu  21  icI3cnI23Vfli  3113 
.33r1q  8Idi22oq  3(10  1no  2i  513(11  53(112  sDrLcmlollsq 
13g51t61n  3(11  nh3a3vni  ion  bns  nhiz3vni  101  aifl3ffl'Sq  3n313Thb  23i1i38q2  13513no3  3(11  II 
2315101'!  eiclT  .(131S1  lii  in3m'sq  ibiriw  no  gnibn8q3b)  Ia3vni  vn  lo  Ia3vni  2'BWLS  13thi3  Iliw !ucGIUrAG O uiUibrijG bLICG2 (qic uou-wsurbnisrou couI.S!ur r'cwwS T) JJJC G11014 COU2fl21U1
fIG COLLCC !IJAGZUJJCLU qccr2rou2 (pc 11TUAC2UJGIJ coLi2LSI1Jl2,,) pTLq JiG UJfl2I UO JiSAG SIJ
Slicio o bLoqncc !uoLwfou (pc 11ciot couLSIu1,,) couq pG Wfl2 pc ruqnccq o sjc
fJLGG bG2 O !UCGIJfAG cowbsipijgA cousiu: fIG WSUGL UJt12 pe Juqnccq O IJJSJCG






E,Lobo2iiou p JJJG IOJJOM!u 2A2cw oibs?ujciu COU2f1c1C2 Su obws COIULSC :iot wuscxsj
w' w5 suq ui
MG UOM CJiSLCCLTG fiG obpuisj Ui9USGuS cowbcu2sfiou couiscc c obnurnj ASJ11C2 oj, w°
3 JJJG UJSUSCL OG2 UO ruAC2: bAwcui uj
12 JOM bs?iucu uj5
3 JJJG UJSUSGL CJJOO2G2 O IUAG2 iii fIGbLO1CCs'uq ucx bcuoq fG (LGLo2bccrAc) bIJCG
2 pp: bs?uicu w'
F JJJG WSUSCL CJJOO2C2 O JUAG2I III fIG bLokc suq UCX bcuoq fIG (Lcio2bGcrAc) bi.rcc
EOIJOMJU S Jrp br..rcc Ui fiG bLO2bGCflAG WSIJ(Ge fJCLC SIC 1JJIGG bOZZTp!JWC2 io1. fIG
bLo2bccflAc WSLJ(C bucc
fiG pThOipG2r2 pS fIG JJSUSCL2 1UAC2UJCU qGcJ2Iou CjGbGIJCJ2 OU JJ!2 !IJOLUJSIOU siiq ou fiG
50.  qi  ni  n3vi  is  21ni6Ii2noo  viinni  Il  ;I  q312  lii  bvh3b  i 
nolEm1o1ni  snzm  3(11  n3vi  biIiddoiq  1snoiiibno  1i  niiuqmo  d  iici2  3W 
zinuoms  iuol  z3di  lo  fbs  won  2wo112  .1  uiT  .2in3iThEq  31d122oq  3I11  lo  f13S3  fliV13331  IO 
.(U  xibnsqqA  ni  b3vhb  5Iui1  rb  ni  nwOni2  a  ilidcdoiq  cdi)  mvhdiliup3  (Ii  3ahE  Em 
3(11  jiol1s  n  s1m  01  isthoilw  nsaoib  asrl  sri  eioIsd  sgBnm  snli  10  wsiv  lo  inioq  sill  moi9 
:awollol  as  sis  ainsmq  lrxsisllib  sill  lo  233ftEr13 
'1ilidsdoiq  riliw  zwxo  airil  ;wol  si  s3hq  3viisqaoiq  sill  Il  bisq  :0rn 
:aBw  owl  lo  sno  iii  IIJX)O  n  :1m 
sifT  .aiuo  q  nsrli  bns  aizsvni  1sngiz  boos  £  a13  issiism  srii  amxo  .q  (1) 
:ai  'ii1id&Joiq 
=  (-+1)  (it+I)\t 
li1idsdoiq  sifT  .ewoo  q  risrli  briE  alasvni  Jsuiia  on  aISg  ErIEm  sill  21U3Z)0  .q  (ii) 
=  (+1)\'  (s—I) 
+  -i?' 
—  -  +  .c\'  —  1)  21  asiii1idEdo[q  owl  sill  b  mus  r1T 
slsvnq  asViSSi  isgsasm  3(11  isilisilw  no  nibrisqsb  avw  owl  10  SflO  iii  iu3DO  'lEO  m 
noiirrio1ni 
silT  .aiuooo  q  nsr11  briE  alasvni  1tii  boo  £  2ls  issnsm  sill  2w33O  .q  (i) 
:ai  'iilidEdoiq 
.(w—I)(8\1)  =  (—l)?  (-+l)i'  y 
iiIidsdoiq  silT  .ziuooo  q  nr1i  briE  alasvni  Lsni2  on  ais  5EflE  5(11  rwooo  .q  (ii) 
.(-i—1)(—1)  \t  =  (—1)  (Y3—1)  \' 
—  —  1)  :ai  asili1idEdoq  owl  sill  lo  mua  silT 
silT  .iesvni  ion  asob  briE  Lsriiz  bsd  £  als  sscism  sill  auooo  .q  rir1w  bthq  si  :m :Ei  1iIidEdoq 
.(i—1)è'  =  (i—1)\' 
:ei  inshiEno3  iioTI3  3rlT  :1  q9i 
—+  —  1)  1m+  ?0m 
(I)  .  ￿  (i—1)\  n  +  (—I)(\'—t)\'  cn  + 
111w  (1)  33ri3d  3SfL6ffl  8th  ol  1fl3mq  b3133qx3  8th  23iffIifI1m  iJno3  Isrniiqo  TIE  IEI11  31014 
.\(1iJ$up3  (111w  blorl 
138T103  3(11  3)l.E1  01  gsnsm  3(11  io1  Enoiiibno3  1i1idiisqmo3  3v11n33r11  3(11  ol  rnui  WOTI  3W  :  q9 
8th  n3rlw  lnuoms  lrIElano3  s  biq  El  13EflEffl  3(11  lEth  3101!  121191  .2110i2i33b  Jn3mivni 
.1thivhi  zblod  '1iIidi1qmo3  3vi1n33n1  'fin3up3EnoD  .wol  Ei  3hq  ihsm  3vi33qEolq 
3(11  813(1w  2noiiu1ie  3IdiEEoq  381(11  31E  518(11  r1id  Ei  3)hq  13*1Cm  3v1133q201q  3(11  n8rlW 
(I  eiugi91  noiei3b  1fl3r11123vth  1331-103  3(11  3)IEI  Iwm  13EflE(fl 
:[cniE  boos  E  23W3331  311  (1311W  i23Vfli  leum  3H  .1 
(1)  .m  ￿  rn(i—I)\'  +  1m(T+1)' 
:1EniE  bEd  E  E3Vi3331  3(1  (13(1W  123Vn1  Ion  lwm  3H  .S 
(C)  .m(i+1)\'  +  1m(i—1)  ￿  n 
:1snie  01!  28v13:)5I  (1  Ii  IE3vni  12Um  3H  .C 
(.)  .m  ￿  1m(—I)\1  +  1m(+1)1'' 
Eblod  (&)  isrIi  2311qm1  (.)  rlliw  13r1i3oI  rl3irIw  m  ￿  1m  isfil  'Iqmi  13f1I3oI  (C)  bns  ()  isrIl  81014 
ifl8mq  3111  isili  noiliWni  3imono33  3(11  (111w  amloIno3  airiT  .m  <  1rn  sioth18r11  bus  '1I3hi2 
.101v5113d  133T103  83Ubf11  01  831  )13012  3Vi133q201)o-i  3111  fli  flIEE513uIi  3d  iwm  3m3r132 
01  3lsib3mmi  El  II  .2In3m%Eq  8th  3n1m1313b  Ieupinu  Ion  ob  EIrnElIzno3  mol  8vods  3rIT 
nibJoij  (1)  (111w  2Injs11Erio3  wo  11,3  2iIEE  noili2oqolq  3(11  ui  n3vi  21n3mEq  8th  IsdI  '1rI3v 
.1iIsup3  (111w aIu$I  guibiriT  bns  auoithU  noiiuboiI-noiiirrrio1nI  I9bniT  2 
d  noiaib  Lsrnhiqo  ns  :(vi)  .3.1  muhdi1iup3  iol  noiiibnoo  I&tiI  di  ibino3  won  3W 
b3133qx3  ximixEm  ol  31m  nibiI  £  oz  .11  1this  noiIsrrx1o1r1i  33ubolq  ol  iii11w  no  13bs1i 
13V03  01  ffIJotI3  12s31  is  3d  12um  aiiIoiq  nibsii  3oubo1q  01  1Izo3  ai  noiisrrnolni  cii  .aiflolq 
13111  sJm  I3bE1i  .3.1  noiEi33b  Ilso"  £  1  noiisrrriolni  ni3ubo1q  no  nokio3b  311T  .1203  eiili 
,zbiow  i±o  iii  .3vii33qaoii3l  io  3vii3q2o1q  ai  bi1  ns  rfi  13r111w  niwonL  3lo1d  noiai33b 
.aI3bBli  3v  3qeolq"  10  "3Vi133q2ott31"  nx3d  ni  3x1th133q2  ioriri  di 
.noiiBrrnolni  33ubolq  ol  3aoorb  vi8bslT  :(anoiab9U  Il3rnuiqO  i3bwIT)  £  noiii2oqotl 
noilEmldlni  lo  3203  3111  ab333x3  iiIolq  nibij  b3333qx3  213bsii  s  isril  worla  3W  :1ooiI 
.rrxui  iii  113S3  bi2no3  3W  .218Jhcm  3v1133q2o1131  bris  9v1J33q2o1q  rfi  rliod  ni  rioii3ubolq 
21  noi3smio1ni  23V13331  bn.s  rIoTt3  fiR  Z3)Bffl  oriw  33*ism  3v1133q201q  3113  flu  l3bEli  A  :1  q9i 
3113  lo  231Ef12  X  2ud  3d  2w3r1  boos  23Vi335I  3(1  U  .2W3(I  bRd  10  boos  3v13331  01  I3Ai1  s(ILsup3 
10  q  1311113  is  (13*lRm  3viIq2o1Ii  cli  iii)  131s1  boh3q  3fl0  1113111  21132  brts  ..q  hq  is  ,looia 
nevi  51S  23iiiIid.sdolq  3111)  q  rtsjii  I31i1  3lom  21  q  2W3fl  boos  b3vi3331  sr1  3ff  3fii 
:2i  (31E1lz  13q)  11o'Eq  eiH  .(  xibn3qqA  iii 
(i+I)\[.q(—1)r\'  +  8q(+I)r\'J(—I)  +  q  — 
.(i+1)\[q(i—I)  +  q(i+!)\t]  + 
3fflS2  3111  ni'ud  d  noiii2oq  2111  213V03  bn.s  .q  Is  tIorf2  251sr12  x  e1I  3(1  ,2W3fl  bsd  23vi31  31111 
3111  no  231131  311  25  iz3vni  Ion  Iliw  135flEffl  3111  32E3  airil  ni  .13151  boh3q  3110  2315(12  lo  l3dmUn 
.oIdslovs1fw  3d  02L5  1211m  Ii  thriiz  £  3V13351  23ob  3ff  Ii  31111W  LS1112  on  23ViS331  3(1  i  33hq 
s11sup3  21  ii  (13111w  flu  1311sm  3viJ33qaolq  £  3d  Iliw  1s1  boh3q  3fl0  13)hsm  3(11  '(jifl3lJp3afloD 
:21  3253  2ith  ni  315(12  q  u1osq  2iH  ..q  10  .q  3d  01  33i  3113  iol  (I3)1i1 
.(i+I)\(1rn  —  +  .-q") 
— fti  tio11  3111  Irn  r1  iiIidEdoiq  cfliw  noiisrrnoIni  233ubo1q  ô  ruieo3  rioI18  33nI 
(+1)\[q(—1)N  +  q(+1)I.'J(—I)  +  .,q  —}  N 
{(i+1)\[.q(,—1)N  +  q(T+1)N]  + 
(i+  1)\(0m  —  ...qN  +  .qN) 
—  .q}  N  + 
nx\  ￿ 
:10 
[(i+1)\\'  +  I].q  +  [(i+I)\\' 
—  I  —].q 
(i+I)\[(i  +  —  +  I)\']q  + 
(i+I)\0m  +  (I+!)\[(i  —  I)(,  —  I)N]...q  + 
.rx\  ￿ 
3111  ioI  anoiiuloa  r!1  mon  ioT4  .b9fleiiz  21  iithup3ni  i11i  A  xibn3qqA  ni  (.A)  noiiqrnuzas  fl 
51o1313r11  (.A)  noiiibnoD  .x  io  no  bri3q3b  ion  ob  2hq  3113  iscli  a  xibn3qqA  lxi  n3vi  g33r1q 
.I1smz  i311bJ2  21  x\  lcrii  rximu2ac  01  ZifliJomE 
.13)hBm  3V1133q201131  5r11  flu  3iqi3  lizq  bItE  noiiBmioIni  3ubrnq  01  zoof13  n3biT  :  q9i 
23qi  Owl  lo  3d  (1B3  13'lIEm  3v133qao1131  3(11  vodE  ,  .LIJi  noii  ni  b3ni6lqx3  asw  2A 
3113  II  .wol  To  r1ir1  zsw  boh3q  I  iIism  3vii33q2olq  3111  lii  hq  1i  i3r1j(1w  no  nibn3q3b 
zsri  nolEmxoIni  2'I3bE-ij  b3rnlolrii  ciii  bItE  b33u2  03  flLS3I33  2i  13301q  SILl  ItSIfI  wo1  2SW  S3flq 
th  t1i(1  eEw  sonq  sf13  Isvi3smsiIA  .ishsm  svil3sqaoi31  gniLssvsi  I1u1  sf11  2i  21(13  ;stslsv  on 
:nwonl  Ioilduq  'bssxIs  ion  zi  isril  noiisariolni  svissi  'sm  xsbsii  3v1333q2o113-1  sf13  szso  birlw 
sbm  2i  noiiouboiq  noiismxolni  no  noizisb  sdi  sonic  .lshsm  sviJOSq2oli5I  niJvi  llsi3sq  .s 
owl  3113  220135  3E1SvE  ns  sIsl  sw  asi1qqs  znoiisIfli2  owl  323113  lo  rfoirfw  nworol  ai  ii  5Iolsd 
.23253 
1Ls±q  nisd  ishsm  svil3sqzollsi  £  lo  li1idsdoiq  srli  Isdi  worle  SW  xibnoqqA  nI 
:21  ni1ssvsi 'llsupo  ion  El  ii  noiism1o1ni  esvioooi  io±sm  ovi  oqzoio  gnilssvsi  11sitisq  3111  ni  iobsil  £11 
3nq  is  )13o12  orli  lo  oisrfa  x  2IJd  off  EWOfi  boos  vio3i  ff  II  .zwon  bsd  io  boog  3d  01  '13)1i1 
orli  oni  ..q  io  q  iorfiio  is  (iohsm  ovii3oqaolq  3(11  ni)  zois1  bohoq  sno  morfi  zllsa  bns  q 
2i  noifljdhi2ib  iioiii  iojoiq  oIdiEEoq  ixon  sf11  fliods  noiisrnioThi  iofl5r  bohoq  ixon  aoriq 
orb  bits  181i1  llsupo  sis  .q  bits  .q  .i3oo1q  1113T1U3  orb  lo  suLsv  offi  lo  insbnoqobni 
51oIod  ohs  111w  isrIi  Ewofi  11as3  sill  no  gniis1u3q2  oio13iscf1  i  iobsi  bsmidmai  oVii3SqEOIi3l 
.bohoq  lxsn  1s  ai  ooi-iq  sd 
:ai  (Isii2  13q)  1Iosq  aiH 
(i+1)\H  +  1m  —  (i+1)\.q\t  +  (x+1)\.qi\'  +  q  — 
i3oo1q  orb  ai  H  bits  iogsrism  1315m-n012133b  gfifliiol  sd  io1  noiisEnsqmo3  orb  Ei  ffJ  31311W 
srli  101  noiisznoqmo3  lcriogsrism  o11i  isrll  oloM  .bohsq  ixori  bisq  od  111w  113111w  bnobivib 
grnvisosl  lo  ii1idsdo1q  sill  isrll  xibnoqqA  moil  fl302  sd  itso  II  .O10X  21  13)1513153  gflifflO3fil 
:21  1ohsm  3v1333q20h181  gnhlsovsi  slls1iisq  s  2!  ii  isdi  novig  awon  boog 
.(Y)  +  — 
smsz  3113  gni'ud  'd  noiii2oq  Eirl  213V03  bits  q  is  110112  2315(12  X  21102  oil  EW0f1  bsd  23v1330I  oil  II 
1o*isrn  ovri33qEolq  s  od  Iliw  510111  10351  bohsq  sno  nisgA  .ioisl  bohoq  ono  aoisrfz  b  lodmufi 
:Ei  3253  aid  iii  315(12  ioq  1bosq  aiH  ..q  10  .q  od  01  o3rlq  orb  iol  s13)Ii1  '11Lsupo  zi  11  (13111w  ni 
(i+1)U  —  im  +  (1+1)\.qr\' 
—  (i+I)\.qI'  —  q  + 
lo  ilziasi  £  25  13Sf1Sffl  gra)tsm-nOizi3ob  gni-iiio-x  orb  'd  bovioooi  floiiBEnsqmo3  3111  21  (111  013(1W 
nooz  od  riso  II  .bohoq  iXon  bisq  od  Iliw  rl3irlw  bnobivib  orb  zi  J  bits  q  oriq  515r12  wol  3111 
gnilsovoi  1[sirtsq  s  zi  ii  isill  novig  2W311  bsd  gnivio3oi  lo  'i1idsdoiq  orli  isrli  xibrioqqA  mrnl 
:21  iohsm  svIl3sqEOliol 
.(i  +  — 
OlOS  21  lObSli  0VLI30q2oli5I  srII  01  Tto'sq  orb  18)11S111  3v1133q2o1151  gnilsov5I  11u1  orb  itT 
.nworol  'bS3115  al  botoiq  orb  lo  oulsv  orb  luods  noiismiolni  oil  331112 x  sbii  sit  1rti  bn.s  'iiIiddo-iq  thiw  noiimiomni  as3ubolq  niioo  tiolls  sonic 
:ui  tioTIs  siti  s&n  Iliw  sri 
—  (i+1)\.q?'1  +  (i+!)\.q\'  +  q 
rn  +  (+I)\.q1'  —  (i+I)\.qr\' 
—  +  [(i+I)\H  + 
.  ￿  {[(i+1)U— 
:iO 
+  (i+I)\[—+,].q  +  [(—I)(T—1)]q  +  [(iv+I)  —]q 
(1+!)\(—1)(T—I)J  —  (i+1)\(+1)H  +  (+1)\[—+i]q 
—  1m(i+1)  — x\  ￿ 
isth  fl  xibnsqqA  ni  nsvi  1233nq  srii  iol  2nothiloa  5th  mon  sioM  .(C.A)  bsmuzs  svsd  Sw  ES 
zi  x\  isrLi  niss  ol  alrwoms  sio1stod1  (C.A)  noiiibnoD  .x  io  no  bnsqsb  ion  ob  as3hq  5111 
J  .llsma  Ltnsi3i11uE 
.muhdiliups  sth  lo  noilsvhsb  sth  Eslslqrno3  ziciT 
mubdi1iupF1  9111  no  iFrnrn5L  .'I 
sd1  Isili  osnsm  ol  noil&rnolni  svno  Esohq  bolE  !sborn  sib  lo  muhdiliups  r1i  iI 
srli  b  suicv  sill)  Isliqso  lnsmlasvni  ml  brismsb  r1i  euriT  .I.s11q53  lnsmlesvni  slsoIIE  01  sw 
suLsv  riT  .mi.thdiliups  lii  zsriq  lo  sIox  sill  no  zbcisqsb  lla3i  (svIu3  IiiqS3  10  l3ubolq  Lsriiistri 
.yoIonr133l  sldslisvs  sill  lo  noiiqh3Esb  .s  fqmi2  Ion  Ei  IsliqED  lo  l3uboIq  thniism  sill  lo 
£  as  Iiliqs  lo  louboiq  1snism  sill  aslsl  (v,iosth-p  ..s)  'çiosctl  ls3izasbosn  bisbnl 
lnsvs!si  sill  lsrll  sizsiiqrris  01  zi  xsqsq  iuo  lo  lniOq  8(10  .inuom  bsnim3lsb-IJs3ioIonHsl 
£  0216  flid  2sililidizoq  noii3iibolq  a4mifl  sib  lo  noiiqisb  s  '(1110  ion  di-isb  goIoniisl 
)IoolE  sib  iii  noi1crrio1ni  niiiiman.sil  bns  ni3ubo1q  o1  'olonil3sl  sldslisvs  sill  lo  noilqhsb 
.15)11gm bits  Iqqua  3is31s  3r11  ain3z1qi  iugiI  31ff  .  5iui1  ni  b3i1iw!1i  i  inioq  ziriT 
13bom  wo  ni  b3dh323b  3qi  r1J  b  irni1  nm  d  b3i1vqoq  mono  its  ni  IEliqs3  oI  bnsm3b 
£22i32d5  3111  no  IEiiq3  1o  iirtsup  3(IT  .2ijoq  b5iudhi2ib  Ltn3brI3q3bni  I1iirI3bi  diiw  (13s3 
1si  1.srri3ini  3111  25xuasrn  3isniblo  i1T  .noiisuiie  ishsm  8vii33q2olq  £  uI  m11  iq  b32231qx3  21 
923  d3  ol  bnoqrio3  i33jo1q  3Idzlibolq  laom  3rlT  .23qi  i33[01q  euohsv  r1i  no  (5151I  mui  b 
—  (H)  ai  $1511  3(11  zo  rloirlw  ni  H  i  Io5cnq  11i  lo  3tJ16v  3f11  isril  21n631  isnsm  3113  313f1w 
11311w  iuo  2io1q  3IdsiiIrnq  iom  ix3ri  oiIT  .\'  zi  2iU0  2irii  3dw  2rrnhI  lo  noi1si1  3rIT  .1 
311T  .ibio  'cud  £  aio3fl3  33F1q  Aoi  3viio3q2oiq  3113  iud  1snia  s  3vi31  ion  a3ob  13Bfl5ffl  3± 
&  .nOLizuii2  eirli  ni  315  arrnillo  (—1)\'  noiiosil  A  .1  —  [J@t—1)\'  +  H(i+I)?'1  ei  51511 
1x3M  .2i3ero1q  3u1.sv  1fl323lq  i3fl  3vln2oq  1rio  di  315  23253  Owl  nib335Iq  3113  (1  .A)  noiiqmu22s 
3v13331  ion  bib  snsm  di  bns  oriq  bole  3viI3sqzoiq  wof  £  3vsrI  2fnlfl  lo  (n—  1)r\'  110133511  £ 
fij  lo  Y31\  fl0133511  iii  sllsnjj  .1  >  I 
—  [J(+1)\'  +  H(i—1)]  zi  $1511  3rlT  isnia  £ 
(J)  zi  51511  3d3  bits  J  3d  bluow  Tbo'sq  133  joiq  3(13  isrIi  nojismiolni  23v13331  13snsm  di  zrrni1 
2brl3q3b  1311151  lud  2uonoxe  ion  ai  3V1u3  1511q53  b  i3ubolq  Lcniism  3113  nH  .1  >  I  — 
.noiisirriolni  31E5iB  233i1q  d5I3dw  2233O1  mLthdiIiup3  3(13  110 
'tmoiio1  1058:  silT  .VI 
luods  noiismioIni  13121151i  2hq  )130iz  Ii3ifiw  ui  'rnono  us  bodh323b  3V511  3w  3vodA 
33nq  )b032  u1i  13v3woH  .2no12133b  1113m323v11i  Jzsq  bits  23131nu3'loqqo  in3rniz3vni  3vii3sq2olq 
.31o1  3viE3oILS  13311b  on  23V132 
231mo11o33  i2iLSflqso  1S±  WOdZ  01  bits  2331  )b012  lo  3IIJISn  12i33q2  2ii1i  3xIasrlqm3  oT 
iuorfiiw  (fflOflO33  ns  rfiiw  nothsqmoo  £  (1313)12  won  3W  213)1lcm  )1DO32  5111ip51  o1i3r1i  Ion  ob 
Isionsnfl  £  SW  obsm  316  2110i2133b  in3mi23Vni  '(mono33  21(11  uI  .i>h6m  )13012  £ 
)lnsd  3111  uI  .mono33  ihsm  )130i2  3v0d5  3(13  25  ZiflIZIienOD  noiismio'thi  311162  3113  13b111J 
noiisrnioThi  bs3i2nI  .13*Isrn  A30i2  3(11  ni  b3Iiim2nsli  lo  bsuboq  ion  ai  nojiEmloThi  fflOflO33 3111  , 
.3.1  JEI1qEO  lo  ibivoiq  3111  bns  mill  c1J  ri33wi3d  noiiirn.rmmo  1331ib  d  b3flimznri  ai 
.zrniva  owl  ii  qrno  W  .lrisd 
bns  31o13d  as  21SflSffl  d  3b&n  is  Enoi2bb  ln3mlvni  'mono33  lrisd  rii  nI 
iuo  1i1  iffio  nEol  z3rfT  .213bzfl  nsrb  i3u11i  o1qm  lnsd  d  b33uboiq  21  noiirrriomni 
muhdiliup3  iii  baa  110113  (1iao3  B  [&n  dl  Ii  noilEcrnolni  3v13351  m  ibsx1  33*IBm  13012 
10  moil  woriod  213bs11  1ibiupU  .oa  ob  01  E3VI11133fli  135r103  31(1  fl31  3d  ol  boon  111w  'r11 
itsm13)11Bm  3111  as  b3w3iv  1woiv3iq  z13b1orf31s1(  mi31-noI  cr11  11sni1  .nad  3111  111  iizoq8b 
10  baa  ein3rnla9vni  sldiaeoq  lo  enoiisuIsv3  3bivolq  01  zi  laad  c(i  lo  3101  3r(T  .miil  31(1  IIWO 
)Insd  81(1  abiow  id1o  nI  .2n012133b  jn3mia3vni  iasq  01  bl.5g31  ni  3onErnioh3q  tsh3gsriBrn 
.noilsmiolni  3vi138q2o1131  bns  3vi133q2o1q  rilod  a3ubo1q 
as  12531  Is  ai  'fnono33  1nsd  5111  111  Isiiqs3  1hJp3  lo  noiis3oHs  Sili  Isdi  ugis  111w  3W 
l3*ism  13o1a  31(1  lii  IEliq53  s1iup3  lo  noiis3oIIs  8rlT  .'mono33  i3*ism  bo1a  3111  III  25  1113131113 
d  bbiu  ai  oriw  issnsm  £  31ol313f1T  .ai0fl  s-is  asonq  boie  3w533d  123d-bno3sa  21  monos 
ai1(i  ru  .(noiismiolgui  a'isbzij  sill  n3vi)  in3mlESvni  loSno3ni  ifs  slsm  'sm  83hq  Iooia  8111 
aliloiq  ilguone  slsm  01  a-13b511  bsmiolrii  wolls  01  '(152233311  2i  sbsil  1ibiupi1  13V3W0f1  LT10flO33 
.rioiiouboiq  noilsmioIrui  lo  1203  sill  13V03  01 
rllod  zisiznsii  baa  as3uboiq  lasd  silT  .bhow  lasd-bnoosa  £  III  oats  ei  11OfI038  )IILSd  311T 
(3fl3gE  ifs  23351  1nsd  3(11  oaus3s8  .mill  sf11  01  noilamiolni  3v1133q201131  baa  svli3sqaoiq 
31(1  olni  bS3ubolini  sd  rIISgB  IIiw  321011  flOi1BfrflOurii  s3LJbrnq  01  "a133111o  nsol"  gnhirl  ni  msldoiq 
11311w  bs3ubonrii  21  salon  oas  is*LsfrI  13o12  3111  ruT  .aas3oiq  noiaaimansil  noilsmioirii 
sill  ciT  .13*ism  boiz  sill  cii  lssm  aisbsi1  1ibiupiI  bris  aisbail  bsrrnolni  aquoig  bsiLsi1ns38b 
ilua5I  £  as  b33uboiini  ai  saion  baa  noilssiaagio  sis1  £  nuriliw  113)151  31.5  anoi2i3Sb  'mof1o33  )IrIsd 
.noi1sinsg-io  sf11  nurfiiw  amsldoiq  'risgs  lo 
rinfl  rr  .A 
mii1  sift  1o  igsnsm  silT  .31o13d  as  a3iliflUiiOqqO  1fl3ffl12V1ii  smse  3(11  23351  miii  3rfT 311  noiei33b  in3mivni  airf  rtbthm  nI  MoTh  ris  rib1sm  d  noiisrrnolni  uboiq  sm  ioI3d  as 
3d  111w  lnsd  1i  :ion  io  iavni  ot  thor1iis  11i  anisi3l  3H  .1cd  rii  cnoil  3ivbs  nisido  nZD 
lo-i3qua  3vsf(  sm  snsm  3111  isrIl  a  inozi  ii  aus3d  noii3i3aib  i11i  wolls  ol  ni11iw 
.rioiismiolni 
mi3i-noI  rfi  'd  b3nwo  ai  miii  31-b  (1)  :11131SYiup8  515  231U33LJ122  qirfai3nwo  gniwo11o  edT 
21  lnsd  edi  (ii)  ;i  ael3jni  is  tnsd  3111  111  abnul  iiaoqeb  01  ni11iw  oals  eis  er1i  lud  a13bIoc131si12 
noiisnidmo3  'ris  (iii)  plnsd  erb  d  benwo  ai  miii  edi  bus  zieblodeisrla  miei-noI  edit  d  benwo 
.evods  edi  lo 
)LnSa  edT  .ff 
bus  al3eqaoiq  lnsmizevni  amii  eth  luods  noiismioIni  e3Uboiq  ol  airies  asthl  lrisd  edT 
2eLtiIidl22oq  emsa  3113  3VSII  "ieoi'flo  11501"  eaerIT  .arioiai3eb  itim1a3Vni  iasq  2i35fl.6ffl  ei-it  iuods 
r1i3ubo1q  eaijse8I  .Iebom  ie)Fism  boia  erit  ni  aiebsil  bemioIrii  31-b  as  noiismioIni  ni3ubo1q  iol 
e)lsm  03  merit  E33LJbfIi  1-13111w  emerba  rIoIisaneqrno3  s  ngzaeb  twin  lnsd  eril  1iaoo  ai  noiismiolni 
.110113  3f11 
aiebiriT  iibiupiJ  .D 
ni1Iea  bris  niud  b  bseizni  icril  Jqe3xe  io1d  2E  3(1152  erli  els  elebsTi  1ibiupiI  edT 
.lnsd  edits  wonod  io  iiaoqeb  eI13  )13O3e 
a'193r110  nsoi  .a 
)boia  3113  flu  aiebs  bemiolni  3113  25  'fn0n033  lnsd  3113  (Ii  eloi  3(1152  erb  's1q  aleDffio  nsoJ 
113113  lo  aiasd  3111  no  bebsii  aiebsii  benriolni  fflOflO33  i3)Ilsm  13o12  3111  nI  .(CflOnO33  leh.Bm 
.iriemiaevni  us  rii1suthve  floqsi  s  eouboiq  111w  ale3flIo  risol  monooe  lnsd  erIl  nI  .noiismioThi 
232121103  isii3  eelsbibns3  lo  Iooq  3LSI  s  moil  boliiriosi  315  21331110  1-1.601  31133.6113  31J225  3W 
21331110  nsoJ  .  noiicmioThi  ni3uboiq  b  eldsqsoni  SIS  orlw  aings  1f1333qf11o3111  10  iiuiii  iaomlc 
.2(IOiaiO3b  i3sriO3ni  iol  bexil.srieq  rtued  moil  merit  aineveiq  rl3iIlw  'ii1idsi1  belimil  3VBII 
us  evsrl  21331110  nsol  eisbibnsD  .2nOizi3eb  133T103  iol  bebiswei  ed  ns  'er1i  ievewoH oc 
Iuni  9di  31o19d  ZB  bns  in3mso1qcns  svi  cri3i[s  ni  113113  aln3a31q31  IBEII  1  iao3  iinufloqqo 
3vii  'rfi  j-I0118  siii  [sm  ob  II  .noiismioIrii  83IJbolq  ol  txo113  riB  nbIEm  lo 
3±  iol  *iow  13  boil3q  iaill  cr13  iii  :aboh3q  owl  lol  3v11  r1T  .  Ji1idsdoiq  noiismiolni 
31.6  11i  boh3q  bno33a  r1i  ni  bns  insd 
noriErrnolth  3viJ33qaolq  r1ii3  nibivoiq  3d  111w  c1  i1oq31  .6  auboiq  oiflo  risol  £  II 
3113  bn  Isnsm  3(13  oi  roq31  £  aiimthia  31!  3as3  13m1o1  3±  nI 
.  noiisrrriolni  3vi138q2o1131  1.0 
H  1llsup  b  ai  b3l3biano3  (I1a5T1uo  gnied  1O3olq  sill  isc(lsrlw  no  wsiv  air!  aeisibni  113111w  1n.sd 
.bon3q  12.61  nslsi-xsbnu  asw  rbiriw  133o1.q.6  no  hoq31.  £  aiirndua  3d  32B3  1313.61  3±  cu  .J  1.0 
noliBifflolni  3S1uo3ns  oT  .J  io  H  1i1sup  lo  21  133o1q  21±  isrIl  esiE3ibn!  lloqsi  3111  ruisA 
in3up3adiJa  rfi  01  1.331b1o  n.sol  3viiD8qaolq  s  lo  lloqsu  3111  1v31  ion  asob  lnsd  8±  noii3ubo1q 
.1331110  risol  8vr339q2o1351 
mono3a  gfl  9111  iii  muhdffiupa  .a 
laum  1361.31103  £  iio11s  n  3b.6m  asri  1831110  risol  613(118(1w  8Vlsado  lonn.63  )Ln.6d  3(11  33f1i 
risol  8v1133q2o1.q  3±  :33n.6mlohsq  no  bn3qsb  113w  131lno3  311T  .tIolI8  soubni  03  b3fIi23b  3d 
IlEol  3V1133qa01151  3111  lo  11.oq8-i  in3up3adua  8113  rIiiW  2831.6  rIoqol  air!  Ii  b3blsw3l  ai  l3offlo 
3111  a3dhoz3b  I31.61.iJ33.6  t10q31  air!  Ii  b8blsw3l  2i  1.331110  cusol  OvilOsqao1.J51  srb  slirlw  133111o 
irI3i3qrnoo  '1no  losiJis  01  2.6  oa  bsrii23b  3d  lawn  1osilrio3  aiHT  .noi1sxiL&i  133  Loq  irl3up3adua 
.noii.6rlnolni  33ub01q  01  how  01  m81li  soubni  01  bris  a3i.6bibriso 
.(dQQ1)  notioD  baa  woCi  iii  as  msa  3(11  21  31.3ff  ifl3mno1.ivn3  gruiosilnoo  srlT 
3111  3253  (11  w  in3msq  sviliaoqs  (1)  :ai  iosiirio3  Lsmiiqo  3111  IsfIl  tcia  1qmia  sw  I3nsupoznoD 
in3upsadua  iliiw  aioiflnoo  txoq3l  sIll  32B3  (Ii  1n3cn'sq  on  ((11)  ;bohsq  ixsn  b3islodonoo  ai  tioq3l 
.noiisrrriolni  on  ruvsr1  01  aiimbs  1.331110  tisol  3111  ii  in3m.6q  on  (iii)  baa  ;33n3bw3 
3viis3n  ii1idi1  b3limul  H  .awollol  2.6  21  33.6111103  eiiIl  10  '3i1srniiqo  3(13  1.01  1102.631  srlT 
Jiflno3  110q31  a'133111o  asol  r1i  Ii  bisq  loll  2i  isoillo  8113  (33(1311  (baa  sldiaaoqmi  31.6  a1n3m'sq 
on  nivsif  03  alimbs  1331110  cusol  8(11  Ii  JrI3msq  on  ai  813(11  (o2lA  .SOnsbiv3  lrI8iip3adua  (111w £  lOaifla  bluow  3aiino3  fi1  in,v  aith  cii  in3maq  3viiiaoq  Ii3ni  a  eaw  irf  II  .noiiarrnoIni 
ibulw  iii  3mo3iuo  '1no  3rb  n3H  .&i11o  nsol  lo  doj  r13  iol  alna3iIqqs  in31qmoni  to  boofi 
noiizfrriolrxi  in3up3adua  d  b31slodonoo  zi  rioqi  aiff  n3rfw  21  blaw3l  a  bisq  zi  ifl1o  naol  3113 
no1ai1ai  bjoq  3r13  bna  floq3  3vri33qaoq  sb  3253  3113  iii  lloq3l  a'ii1bo  risol  ix3n  3113  , 
.(rioqI  3vri33qaoIi5I  sb  3253  3111111 
incnaq  £  1311o  ioncisD  i3ztlrIo3  3113  21n3i3qfflo3ni  'd  b3aoq  'çiiii&Io  1251111  srLt  lo  32UE33a 
.cioiiamioIni  on  bsvi33l  asil  lud  tiofls  as  sbsm  13S1  iii  aaI1  isoilbo  naol  sf13  isrIJ  irisvs  3(11  cii 
21  '(gslsTtz  lasd  airt  noiisnnolrii  SViSSI  Ion  sob  lud  rio11s  cia  zslam  isofllo  riaol  £  nsrfw  auriT 
baa  1iIidadcnq  1111w  sini  sd  111w  floq5i  srfi  12(11  zfIBsffl  eirIT  .noiisuIv  cia  rioqsi  1mobnsi  01 
zi  lioqsi  a  Isili  iiIidadoq  llsivo  3r12  .s.i  w  — 
.1  iiiIidadoiq  1131w  neeorfo  1mobnai  3d  111w 
is)llzm  )13012  3111  cil  1i1idsdoiq  sf11  as  srnaz  3113  (113EX3  21  ii11  Isril  sloM  .(T+  1)t  zi  isno3 
.SULSV  i3so1q  dghf  a  1111w  23b13n103  isbio  'cud  £  lath  'mono33 
21  mocioos  lnsd  srfI  111  enoiiaiiLsvs  3V1133qZ01131  bits  3Vii3sq2Olq  sth  lo  3zIu335  sriT 
1risacism  smaa  srIl  i1iii  a  zA  .zs3rIq  js*ism  )bOiZ  311  3  cii  noilarniolni  311110  12r11  01  I.5311113b1 
3111  .(rnonoo3  inad  siLl  iii  1qqs  Iliw  (1  noiiiaoqoi  cii  bsdhab)  i3allcio3  noriaznsqmoo 
siLl  :'cnOnO33  is*iam  )1)oi2  sill  cii  as  SfflB2  5th  21  'fnOciO33  lnsd  3(13  111  2331U0251  lo  no  ia3ollB 
lud  nir1ion  amas!  sri  Ii  io  sul.sv  c1id  3d  111w  i3sjoiq  3111  iacli  enissl  sri  11  izsvni  111w  issnam 
Sf13  no  bsaad  zi  noiiaansqmoo  aid  ii1  bohsq  snO  .Idovs1  21  i33o1q  sill  no  rloq3I  )1r1SC1  3113 
.i3soIq  siLl  lo  rioilu1sv  3Vi133q201331  a5lnad 
SW  baa  bsflhlqmiz  h.s313  ai  ishsm  bolz  a  baa  moaooo  tnsd  £  nsswisd  yo1saa  luO 
1113  35(13  lnioq  3111  zsAam  clothsqmo3  3113  13V3WOH  .11sisii1  iluesi  aiiil  351q133ci1  Jon  ob 
erIori3nul  owl  sill  nim-iohsq  lo  sldsqs3  '(ll$up3  sd  'cam  1nad  a  as  113112  noiJuiiiani  SvLlSmSiIs 
'on3i3ITt13  oimorios  nsswisd  1rii1  srli  nibivo1q  as  bsililnsbi  svsrl  sw  12r13  lslism  13o12  siLl  lo 
.3r13x3ñ1s  1s.ham  lsi3naniI  baa 19t9Ulq  wongoxa  izo  anoiiibnoD  :A  xibneqqA 
:a1i3ms-IBq  wonox  3rii  rio  2rIoiiibrIo3  niwolloI  rti  iiupi  sw  LII  noi13  ni  b3niLqx3  A 
(LA)  J(,+1)  +  H(t—1)  <(i+I)  <J(—f)r\'  +  H(+1)\' 
[(i+I)\'  +  IJ...q  +  [(i+I)\  — 
.1  —].q 
(i+I)\[(i  +  £i 
—  +  I)?}q  + 
(i+1)\0m  +  (i+I)\[(iv  —  —  1)]q  + 
(v.A)  x\  ￿ 
+  (i+!)\[—+iJ.q  +  [(—1)(—I)]q  +  [(+I)  —]q 
(i+  1)\(—  1)(—  1)1  —  (i+  1)\(i+  I)H  +  (i+  I)\[—+].q 
— 
(e.A)  ￿ 
ni2a3Tqx5  afilurrnol  brr  .ci.m  flOIJ3  ru  bnfl3b  q  bru  q  1q  q  e33flq  r11  i3rfw 
ashjrrno1  323E11  33ni  .3  briE  a  e3ibn3qqA  Eli  (13VI  51E  211mE1Eq  atongoxs  lo  rrnsi  iii  ffl3rft 
b3nLEtqx3  i  (LA)  d  bzIq  1oi  iT  .5Ir1  33hq  rti  'ioI  b3iuJiiadu2  on  3vE11  w  no1  3iiup  1B  .  2noii2oqoI  iii  bni!qx  31E  (C.A)  bn.s  (.A)  d  bBJq  1oi  3rlT  .a.iii  noi13  El! Fi1  boi  10  IloitsIu3IsD  :fl  xibn9qqA 
233nq  3Idiaaoq  owi  318  i3rb  ihsm  boia  3wiO3qaolq  3r11  (11  a&iitl  is*isIVl  A3oi  9Vii39q2O'11 
33flq  S  oi  ii  111w  w  Isisri  iii  .i3bIo  1132  s  io1  .q  bns  bio  ud  s  io1  q  :borx3q  r1353 
".33nq  wol"  .s  as  13bo  11a  s  riiJfl5I  33hq  £  bas  "3nq  rfiri"  £  ZS  ibio  ud  gni133fl51 
:awollol  as  ahs  ns3  .q 
.I  (it—  I)  ii1idsdoiq  rijiw  aiuoo  aidi  :aud  bns  z3vhls  bsii  libiupiI  A  - 
13b8-Ii  3d1  i  an3qqsli  airiT  .a'ud  bus  av?rxs  13b511  b3rrnolni  3vii33qaolq  A  - 
1f13v3  eirb  1o  JiIidsdoiq  rfT  .b3333u2  Iliw  133  piq  lrl3TIu3  3111  15111  arn1 
,  21 
S  ai  513111  IsdI  f13vi  b3333ua  bluow  r13aOd3  u1  133jo1q  r11  lsrIi  1i1idsdoiq  Lclloilibno3  3111 
:ai  13b1o  iud 
=  (i—1)  +  i  =  ((—1)  +  ii)\((—1)r\'  +,r) 
133  o1q  r1l  Isdi  i1osq  b33qx3  3111  rio  ebrI3qb  ir1T  .1fl3V3  auli  ui  33riq  3111  3iuqmo3  won  3W 
Isnia  £  23v13351  i3srIsm  3111  X)  lilidsdoiq  riliw  isrIl  1163351  .3mul  'aboi-13q  owl  ui  b13i1  bluow 
351111  SloIsi3rIi  318  51911T  .noiai33b  1nem1avni  &1i  nb1sm  n3rlw  33hq  boia  rii  ioni  111w  bn.s 
:(1no  'cud  s  rio  Isrioiiibno3)  231fl1!dsdo-Iq  riiwoIIo1  3r11  ritiw  a1ii1idiaaoq 
zi  1'tozq  l33jolq  3(11  3253  ir1i  uI  .1snia  5  213  snsm  3111  bns  H  ai  3u1Sv  i33iOq  311T  (1 
:zi  idz  3111  lo  3u1Ev  3111  oa  naorb  ai  133  joq  3(11  bris  H  3d  01  n[53133 
r+1)\VD  +  (-i+i)\H  +  (1+1)\Lm(ir—I)\'  +  1m(-w+1)\'}  —  I  — 
ni  bis1u1s  bris  b3dil3e3b  as  mfl  3111  ui  315112  £  'to  3u15v  noiisunuino3  rii  ai  VD  513(1w 
.wol3d  a  xibrl3qqA 
(.1  siui  .w+I)\'  ai  1113v3  airli  'to  ii1idsdrnq  3rIT 
airli  ui  &hq  )13Oi2  3r11  awollol  srism  3111  93n1e  .L6rII2  S  3vi3331  Ion  z3ob  igsnsm  3rlT  ( 
:zi  3IJLSv  3rlT  .oa16  aIaovrii  3(1  32ED 
(1+I)\[m(—1)\'  +  1m(ir+1)\'] 
— 
.1  — (i+1)\VD  +  £(l+1)\[J(_1)  +  H(it+1)?]  + 
.—  I  ai  1n3v3  a1111  b  sii1idsdoiq  di  briE 
niEfl3  ai  11oEq  133  oiq  3±  3C3  aith  ru  .Lsngia  .s  al3g  gsnsm  3±  bris  J  ai  3u1sv  i33oiq  3rlT  (E 
:21  ewIa  3±  lo  eIJLGV  eriT  .nezorl3  ion  ai  l3ejolq  eril  bris  J  ed  01 
(i+I)\[erfl 
—  VD] 
(.1  5IuiI  ee)  1)  ai  33fl3TIu33O  lo  1ilidsdoiq  3111  brus 
iebio  ud  £  no  ie1smie1ism  erli  d  iea  e3ilq  bola  erli  aeaso  eeirli  eaerli  xevo  nigsievA 
(1+l)\(em  —  VD)(1)  +  [(i+1)\VD  +  I  ][(i—1)\  —  1]  = 
(i+1)\1rn  [(+1)I'(,o—1)  +  (ir+1)\'(i+I)\']  — 
(i+1)\m  [(—I)\'(—I)  +  — 
+1)\H  (iv+1)I  + 
(1.8)  .(i+I)\J  [(—1)(—1)]  + 
iii  nwodz  as  132S3  ith  ni  ..q  iebio  1132  5  b  ifleV3  3111  flI  eriq  3111  13bi2fl03  WOfl  3W 
:ewollol  as  ezris  risz  iebo  1132  A  .0m  asw1s  ai  noiisaneqmoo  23EflEffl  cr11  ,  I  smrnej 
.(i—  I)  1i1idsdoiq  riliw  zI1ez  bn.s  aevrriz  iebsil  iibiupi1  £  - 
bernsel  evsrl  Iliw  ibs-ii  iiiT  .allea  bns  aevns  iobsii  bemioThi  evii3eqaolq  £  - 
31ff  .woru  moil  aboheq  owl  J  3i1s5I  bluow  i3eoiq  ririel-no1  3±  isrIl 
.iv\'  ai  lfleVe  airb  lo  ii1idscioiq 
1132  £  2i  eieril  Isril  nevi  H  euLsv  exilsei  bluow  i3ejolq  3(11  isrIl  ii1idsdoiq  tsnoiiibno3  ecu  o 
:ai  iebio 
=  ((i—1)'  +  ')\(—1)(r\')(\')  = 
niwo1lo1  edi  aeinlidiazoq  iuo1  eIE  5IefIT  .1fiv3  airli  fir  eoriq  ecu  eflJqmo3  won  eW 
:(iebio  Ilea  s  no  1snoiibno3)  aeiiilidsdoiq 
21  Tbosq  333(rnq  3±  3253  aith  nI  .Lsnze  £  2i3  13SriCffl  3111  bnc  H  ai  ezjlsv  ieeoiq  3111'  (1 :ai  5Ls112  3111  lo  3uIBv  3111  02  neorb  2i  133o1q  r!i  bns  H  3d  01  nisrI33 
(i+1)\VD  ÷  (i+I)\H  +  (+I)\0m 
—  I  — 
iii  bis1u1&  bn  b3dh3z3b  as  rn-ill  3111  iii  315112  £  lo  3U18v  flOiiElJrlilrIO3  3(11  2!  VD  313(1w 
.woled  D  xibn3qqA 
I)\'  2!  1r13v3  irfi  lo  iiIidsc1oiq  3rfT 
2woIlol  13snsm  r1i  3ni  .Isniz  £  3vi3331  loll  a3ob  isrism  3111  lud  H  ei  iithv  i33o1q  311T  ( 
31IT  .(r+  I)\(0rn  —  VD)  ai  sulsv  3(11  02  ia3Vfli  ion  230b  311  32S3  21111  ru  33hq  boi2  3(11 
.(—  I)(ic—  I)'  zi  3n3v3  ziril  lo  3i1idsdoiq 
nth1133  2F11osq  i33oIq  3111  3253  21(11  ru  .LSIIIe  S  2I3  13E(lBrn  3111  bns  J  21  3ULCV  13301q  3flT  (C 
3111  bn.s  (i+I)\(0rri  —  VD)  2i  515(12  3111  10  3LJISV  3fiT  .n32o113  IOn  21  13301q  3111  bns  I  3d  01 
x(i+  I)?  2i  33fl3TJU330  b  1i1idsdoiq 
123V111  Ion  230b  f  nisgA  .Lcngiz  £  3V13331  ion  230b  igsnsrn  3(11  iud  I  i  8u1sv  i33O'Iq  311T  (4 
ai(1i  lo  1iidsdoiq  3niT  .(i+  I)\(0rn  —  VD)  zi  3U12v  3111  bits  (33hq  )bOie  3±  awollol  311  331112) 
.(—I)(T+I)  21  ifl3V3 
:ai  bio  11  s  rio  11Erni3*isrn  3(11  d  132  33fl  )13012  3111  23253  ILJOI  323111  13V0  gnlIgBI3VA 
[(i+I)\VD  +  t+I)\H  +  I—](iu--I)\'  = 
(.a)  j(i+I)\(0m  —  VD)][(i—I) 
—  1]  + 
25W  (1oidw  i33o1q  £  zsd  mlii  3111  13*151(1  3V1J33q2O1i3l  .s  nI  :23311'i  19*ISM  130i  9vi139q2o1i951 
.3.1)  13b10  1132  .5  b3i3flsI  3DrIq  2bOfl3q  izsIlI  .boh3q  1x3n  31LIiEm  111w  bits  boi-13q  1251  b3isiiini 
.(H)  2W311  boog  b3v133su  13SflS  3111  3ws30d  n32o1b  1133d  3v511  1no  bluo3  133  o1q  3111  (13(11 
.13h5m  3Vi33qaOli51  gfliIB3V3l  '11u1  3(11  21  2111T 
:15  33nq  )130i2  2132  13)15m13)hsrn  3111  32E3  2i1(i  nI 
(La)  .(i+1)\VD  +  (1+1)\H  = 
a'bon3q  last  113(1w  211J330  13h.sm  3v1133q2o1131  gniLs3vsx  1Lsi1isq  S  lo  3253  31513fl3g3b  2231  311T 
316  313111  13*ism  boi2  3v1133q201151  gfIiLs3V3l  '11silisq  airil  nI  .(.q)  l3blo  'cud  £  b3133fl31  33r1q 1Bm33)hsrn  rIi  ioI  .l3blo  1132  s  io1  q  briE  bio  ud  £  ioI  q  :233i1q  3Jdie2oq  Owi 
£  2EW  3131il  Isdi  13th  3d1  no  b3asd  boo  ai  133jo1q  3rb  15th  13113d  21r1  wofl  ibio  3r11  23v132do 
:ai  n3Ast13bnu  aw  ljoiq  3r11  Issil  bris  boh3q  lasi  bio  'cud 
(Iz3vni  q)doi  \(Ia3vni  .2  .q  2  H)doi  =  (la3vrii  .2  .q  H)choiq 
—  1]\(iv+1)\'  = 
:zwolkil  as  ahs  ns  q 
.(—  1)?'.  lffidsdrnq  ifliw  aiuoo  zirb  :aud  bits  av1ns  i3bEll  libiupi1  A  - 
brIs31  3vsfI  hliw  13bs11  aunT  .aud  bits  aviris  bsi  b3mo1ni  3viI3qaoni  A  -  .t  zi  1n3v3  ziril  b  'li1idsdo-iq  3rfT  .boh3q  lx3n  bsiLci  3d  111w  H  Isifi 
:ai  l3bo  '(ud  £  2  8131(1  ti  1eo1q  boos  £  10  ii1idsdoiq  lsnoiiibno3  3111 
.[i'  +  (,—l)]  \{(1)i'  +  [(i—1)  — 
.[(T  —  1)I'  —  1]\fti  —  1)i?!  —  —  = 
(i+1)\(H)  [(w  —  1)  —  —  —  = 
(i+  1)\(J)  {[(T 
—  1)  —  1]\[(  —  1)ir\'  —  —  —  1)  + 
(.t.&)  .(1+1)\VD  +  1  — 
:awollo1  as  ahs  1153  q 
.(w—  1)\'  ii1idsdoiq  thiw  eiuxo  airfl  :21132  bits  a8vi-ns  -13b511  '(libiupil  A  -  I  isnhl  b81r1s81  3vsrl  111w  13b511  zirIT  .21132  bits  23Vfl15  13b5Ii  b8rnlolni  3vilqaolir  A  - 
.\t  21  1n3v3  aith  lo  Ji1idsdo1q  3iiT  .boh3q  lx3n  biIc31  3d  111w 
:zi  l8blo  1132  s  ai  xch1  Ii  l38o1q  boos  £  lo  'Ji1idsdo1q  Isnioilibno3  8th 
[i\'  +  (i-!)]  \  ([(ii—1)r\' 
— 
—  1]\(iv+1)r\(1)  = (i+1)\(H) ([(it—I)\' —fl\(t+1)\'(-—I)}=
(i+fl\(J){[(it—I) —11\(i+I)I!(i—1)
—1)+
('.a) .(i+!)\VD+ m —
baE i o zcrn3 iii (1 .D) ni nvi zi rbirlw VD no bn3qb oi(1 .)z3hqvfl rfT
.Ibom ctj o zl3l3mzlzq auon3Ox8 
(VD)  9uh1V  noiicunitnoD  armi1  9th  lo  noii1IuDli)  :D  xibn3qqA 
ssa)  asmo3iLJo  sldiaaoq  idgis  sis  sis±  (ishscn  svii3sqaoiq  £  .s.i)  sisb  gnbtsrri-noiei3sb  £  IA 
:(I  51ug11 
sill  bns  zlasvni  bits  Lcngia  boog  s  asvissi  sgsrim  sill  (gil  ai  &thq  svl3sqaoiq  sill'  .1 
(ii'+  1)  \'  iifidsdoiq  ilhiw  aiuo  airiT  .rlgirl  oats  ai  bohsq  ixsn  s3hq  svsqaolsi 
:ai  32S3  iili  iii  sulsv  sill  bits  (iv+  I)\1 
.(i+1)\VD  +  i(i+1)\H  +  (i+I)\1rn 
—  I 
— 
sill  flid  aiasvni  sri  briE  Jsrigia  boos  £  25V15351  isgnsm  sill  r1iri  21  sriq  sviiosqaoiq  srlT  . 
sill  bits  (ic—  I)r\  (T+  1)'  liIidsdoiq  ifliw  2flJ33O  airlT  .wol  ai  s3rxq  5v1135q201i9I 
:21  3253  airli  iii  sulsv 
.(i+I)\VD  +  (+I)\H  +  (i+I)\m  —  I  — 
airiT  .iasvrii  ion  asob  sil  bus  Isrigia  bsd  £  E3vi333  isgsnzm  sib  iigirI  ai  sriq  sviisqaoiq  silT  . 
:zi  sulcv  sill  bus  (ic  —  I)?'  iilidsdoiq  rhiw  21U3O 
—  VD) 
alasvrii  sH  .Isngia  .s  svissi  ion  asob  isgsrism  sill  lud  rigid  zi  szthq  svi3sqaolq  silT  .4' 
iillddoiq  illiw  aiu33o  airfT  .ilgirl  oafs  ai  s3hq  sVii3sqaoli5I  sib  bits  azsIsrliisvsn 
:ai  32B3  aiill  flu  suisv  sill  bits  (ic+  I)IX  (_  I) 
.+1)\VD  +  +I)\(J(ic—I)  +  H(ir+I)\')  +  (i+I)\1m  —  I  — 
lasvni  sH  .Isngie  s  3Vi533I  ion  asob  sgsrism  sill  lud  ilgirl  ai  sohq  svii3sqaolq  sifT  . 
(—  I)  iiIidsdoiq  clliw  zuo  airiT  .wol  ai  s3hq  3v1135q2o1151  sill  bits  22sI3ilu1svsn 
:ai  sa&  id1  iii  suLsv  sill  bits  (—I)\' 
.(i+I)\VD  +  (i+I)\(J(i—1)\'  +  H(i+1)\')  +  (i+I)\m  —  I  — 
25vi333  ogsnsm  sill  sisilw 
• 
.1  swgiR  lo  if3nsld  izswol  oh  oi  bnoq2ono3  asaz  niwo1lo1  silT 
.0rn  noisznsqmo3  bsxil — \Y w°\(I+L)I\[r —1\\(J+L)— (CT)
—i'.(I—)(I—1\cx)u3\(J+L) —cx(f_.L)W\(J+L)
—[r—1\ wT\(r+L)
+ \(I—)[— I + (1\(I+.)H+1\5(r_.M.)r)\(I+L)31
CA ={ [— I+ H\(I+L)J
20IA1U IOL CA JAC2 flJG 2OJnroIJ:
—i
—(j—)(j_c)W1\(J+L) —'(T—)W3\(J+L)
+ CA\(1+L) —[T—\(T —+t(c-i-t.)]UJ1\(J +1.)
+ 1'ç(Jcx)[_ + (1\(J+.)H+j(J—.)r)\(J+L)3 + CA\(T+L)3]
CA = I+ H\(I+L)3 + CA\(T+L3]
LPC couniniou A9JflC T, gJ ULW 12 fG cxbccrou oJ qic AJn2 TU ccp o qiG2C GA1J2:
OCCflI2 /TqJ bLOpSpiJfA '(T —)SUqA9J11G !2!U C2C
8 Ip bLo2bcc1AQ br.cG 2 JOM suq q.ic JUGL LccrAc2 uo 2UJ 20 G qo2 UO 1UAG2 JjJ!2
(CA -Ill°)\(I+L)
OCCflL2 MJflJ bLopsprJrA(j +.) jpc ijric
bLo2bc/c btjcG ! J0M 1[JCUJUSCL Gf2psq 21UJ uq JJC J02 U0j 1UA2 JJJ72
— I —w°(J+L)+ H\(J+L) + CA\(r+L)
i#qi bLopp!JA X i\(T _L) j.p AJflC 2 ipcu:
jpc bLoabcwc br4cG a jott pn qi wuci ooq 21J'J uq !f JJ112 OCCfIL2o 
.1  noiiioqo1  bnn  I  iui'  io'I  iii1idndoiq  lEnoitibrIoD  :Q  xibfl9qqA 
3rIi  ml  b3bn  bnB  .1  wii  ni  nwofi2  a3iiiIidsdolq  1noiiibno3  3rfi  vig  xibn3qqs  thIT 
isdi  nvi  3avth  Iliw  sncm  3r11  isril  li1iddoiq  3111  2worIz  I  31uiI  .1  noin2oqolq  lo  looiq 
1i1idsdoiq  21  2irIT  .rfirI  asw  1hsm  3vi1oq2o1q  3111  uI  33hq  di  i11  briE  Isniz  £  b3vi333i  311 
:zi 
(Lcni2  2  .crJdoi\(Isniz  .Z  .q  2  H)doi  =  (Lcni2  .q  I  H)dox 
(?')\[(  +  I(i—I))  I&]  = 
= 
:d  nsvig  2i  3ZE3  21111  (Ii  lZ3Vni  ion  ob  r1  izrli  'ii1idsdoiq  r11  'hs1imi 
.(i—  I)'  =  (Isnie  2  .qJ)doi 
3111  ui  3anq  di  isdi  1iIidEdo1q  r1i  bn  w  I  noilieoqoi  lo  Iooiq  ufi  iol  briE  3flJiI  3111  io1 
vii  Ion  bib  inm  3111  boh3q  2i111  isdI  fl3vi  r1id  3d  Iliw  boh3q  1x3n  iIism  3vlo3qao1251 
:cfgirl  i  33nq  erli  bus  iS1I12  £ 
+  (1sni2  on  .4qH  Z  ..cj)doi  =  (1sni2  on  .qq)doi 
(Lsni2  on  .2  q)doi 
+  (L6ni2  on  H  I  q))doi  (1slii2  °  .8q 
I  H)doiq  = 
(Isni2  on  2  .q  2  Jq))doi  (tsni2  on  2  qJ)doi 
+  (i+I)(i+I)\'  = 
= 
hsIimi 
(Lcnia  on  .qq)doi 
—  I  (1sniz  on  qq)doi 
= I4 
uoitkoqoI  ioI  iii1ididoiq  IcnoitibnoD  :a  xibn9qqA 
r1uorIiIA  .  noi1ioqoi  10  Iooiq  r1  iol  i1i1idBdoq  Isrioiibno3  3r11  avi  xibri3qq  2ifET 
t23sa  lo  noiis3ilqqs  3rliflJol  2i  ii  gnoI  3iiup  ai  23ililidEdolq  th  lo  noi1vh3b  3if1dLs  3fii 
511T  .(A  3zD)  33*IBm  3vii33q2oIq  111  '(lin3nlJO  21  twIll  3111  51311W  32E3  3111  riiiw  i1G12  3W  .31u51 
boos  21  133o1q  3113  isrIi  n3vi  boh3q  ix3rt  13)hm  3v1133q2o1151  3111  ni  33hq  r1id  £  lo  1i1idsdoiq 
:2i 
(H  x3bi  b3rrnolni  as  moil  q)doi]  =  (H  I 
\[(H  .2  r8bsi1  b3mIoIninu  as  moil  + 
[(H  2  i3bEn  b3frno1ninu)doi  +  (H  2  i3bzii  b3r1rIoThi)doiJ 
[(it—1)  +  ']\[(i—I)  +  r\h]  = 
.(i+1)\'  = 
Iis1irni 
(-w  —1)  =  (H  I  q)doi  —  I  =  (H  I  ...q)doi 
28iJiIidEdolq  Owl  SIE  3i311T  .(8  32sD)  13*1Gm  3V1i38q2Oi33i  £  Iii  mill  8th  13b12n03  IX3M 
sllsitisq  £  111  315  3W  isrli  fI3Vi  b8333IJ2  iliw  1330iq  3111  Isril  'ii1idsdoiq  3f11  :bbn  315  lErli 
.flhIE3V5I  '1M  zi  13)F1Bffl  3v1133q20133i  £  idi  sii1idsdoiq  3111  bas  ;33)11Gm  3Vi333q201i31  fIiI53V31 
ifl3rni23Vni  3113  isrIl  t113v3  8113  as  3(1152  8(11  21  8V1i33q201151  fli3d  13)11Gm  3113  lo  1n3V8  811T 
fI11S3V31  ll5il15q  £  01  2bnoq23no3  (i23vni  2)  .CIJ  lo  3118V8  1(1101  3(IT  .118)LRfl3bflhJ  al 
niIsvsi  11u1  s  03  abnoqasno3  (la3vrxi  2  q)  lo  1nv  111101  3111  ;13*ism  8vii33qaoii51 
.13)11cm  3wi33qaolisI 
niIs3voi  '1Lsiiisq  S  lii  815  8W  lsilJ  n3vig  b3333u2  111w  133  joiq  3111  isrii  'i1idsdoiq  3rlT 
:ai  18)11Gm  3Vxio3qa01131 
.(ia3vlIi  2  .q)doi\(1e8vni  &  H)doiI  =  (l23vni  H)doic 
\'(i—I)(--1)  +  J(—1)  +  (it—I)th  +  =  (3a3vni.q)doi 
(—I)  +  (T+I)r\\'  = '(hslimi2  .€  iiii{  moil  rz  d  ns3  ZS 
è(i—  1)(—  I)I'  —  (123vn1  =  (123vn1  2  H)doi 
—  (1)\X  +  (-i+I)\'\'  = 
= 
33I13H 
.(  +  —  )\(+  I)  =  (ia3vni  2  .qH)doi 
shs1imi 
(vni  .q 
J  H)doi  — 
.1  =  (ivth  .q  I  J)do1 
.(,  +  —  = 
:d  nvi  ai  ni1v  (11Li1  2i  ihMn  vLI3qo1i31  B  isrtLt  iiIidEdo1q  3IiT 
.(i23vni)doq\(ivni  qJdodi  =  (1avnuI3avnj  ,Z 
1)  =  (ivni  2  ...q)doI 
—  = 
(la3vni  2  .q)doi  +  (ivrii  =  (Javni)doi 
_+,\l+\I_?1= 
.?'= 
:iEdi  2woIIoI  ii 
=  (i2vni  12VnI  2  .-EQ)  doi 
bris 
—  I  =  (iavniJJzøvrii  2 
.(  +  —  = 21OCJ I'L1ccec-\OCV%t. i2 O1 ',tC '%O!C) 5j: -j
jjcpci. ujcA uq Jopcr. c icou (iagY 11scLoccououJJc2 &uq iuucc: pc goje oi qic
}jJfl2qgJ) IJI!UO!2)
EW E'J j uq NG140U if AJJCL (Ja5) cuc (yAqcu bLG2
j (Y 3xC &2IC BOO1C 4CM AOLJC
IOLqiCOWiU
EdnHPLtnW OJ 0 V2 bL!C!UU 142E1￿ qT2Cfl2ZTOU bbcL nu otci i1
Do/& 1'JJ uq cjA Gor4ou (moY 11opjc juowcq jLsqru iu21wb1c CcuciJ
CFM￿ UIJCJ LJCl2 J4ciAoLJ qJCI122TOU bbcL
EcoUow!C Mc1Lc MoLJau bsbci. I'B2 uq 1AP•LOu 2CPOOJ •tBEJcqi2cnoii bffbcL
DOM iuic q GoT4ou (aatY 1j1o ILqc jor.ojro ucwcu uq
DOM wc suqoiou (jy ,,ri.prp.coxc juucc : r-ta
jccpUOJOiCJ flUCcI.W1IJA couonc:
wouqbc (TaY j'JJc j-ojc o & ocjc ,qccl u cucs EdnuJrpunw oqcj Miqi
TOU'J ECCfOU2 EC0UOUJA.o\ccc cowc' a:j-
DW0Uq DOflI9' 9uq JOpL F AGT.LGCIJ!ff (iôgTY 1IuoLwou VLCTOU TU4Oi2A
CoOflC 'U2 T: a3-Tr
Dswouq DOflW2 (ra84Y Jusuc JUCLWCqOU sUqDJc11WOUJOJJU,, 'itm o\
(flurAGLA o ciirco cico Ja-3TQ
EXCPUG1, JU tt 'Z.Mc 'CtO.2 CqTCq pA ijicpc
JjWOqJX BJ jow uq oupu bJ (Jaa3Y ic Jcci onbnopc ocjc
tOO3C : 3TT-3
BoAq lopU' suq qMlq bi.cco (Ta8QY 1}rn1Jc otxc o\
ti1 : 3-OO
BovioL1Jf uA (aY 1j.pc ocjc ijc uq EcououJA, oo b.'i o vjonc
\ITh 2tt2 (4): -çy
B!'!2 BUIUO uq b!CJ.LC H!TIOU (f)' urqcL 'uq dnqrA .jI2qu !u 21ocJc uq Obou
r- i
BLLO r (iaao) 11jpc 2oc1cc miq IUAc21wG1U \1Th o\
KGL6LGUCG
t3nJiuTouJ cowbi.iou ncrv ,iojciu bbcL
?JCJJ JAO (jcDLJCL02-2GC!OUJ DCCCLW!UI oy cothosc c9bT ExbUqpnLc2:
cc s% j:j-
jopTu (TQY V QCUCLJ EdflmPtiflw ybbLocp o oucr..A J.pcoLA1 c
obpE (1ô81Y IILP V11OCOU OJC O JJ OCJ( JA LJCCI1, otc O\JIcC Q:
o\cc :
rncDcPoLs'p suq j￿opci. j"coujq(TooY 0Edn!A I(2 Uq 2OCJ( b14CC DAU9UJc2
KAJc yjpq 2 (m ,.couiucron2 ynciou uq urqcr. isqru1,otucci : i:ii-:'
ECOUOWC J2GLC}J siiq flUh/GL2iA OT Cpco bLG
qflGq pA J￿ OIU HflPPSIq 4SIOUJ B1ILA O
2OCJC LiCG BPffAOL onuq JCJUJGO EdnA I2fl; !U M)st4t
KoLsicAJca JOCL V DPOLS1J 1' TC' 81Jq J￿OPGL V JACOUJ (ioY ,1fluqcLuqJu
OC-1JCGJ'OqGJ1,o\jcctci cuotj:-
(rpJ2pouJjçrcpIq uq gicu NPGM2 (moY Juccui iu u EIULCbLCUGflL!31
KcAuc opu A1rnlq (jjo o\bocç (rouqou:
IuAGUci/c VcIThTAII ccs too im j:QT-2xr
}12pJCTL r (j))IhLIJCBL!AG q 2ocI 2\jfiG O IUPLW9T0U uq qx jcitq O
JUJOLUJIOIf1, uoLq flUrAGL2flA MOLJUU bbi.
HCULOUG J,JITbbG ()) ,1N9iJCC BpAiOL 1!j1]J UOUOfl2 Loqncrou 9uq V2AWWGLIC
HACJe E.q4cpv'(tY jjicc oKUOMJCC IU 2OCC. Cc3b Etouonc
o: 3fl-
HA2Pr Enwro (rY 1joprn uq cr.c ci:COCJ2!CJ Iuthiou,
ST-TOO
"w HLoucon2JA pJox.wcq JLffqCL Otuci tOUO3t2 :



























ywornjç O CbJ cocj
B'G4IILU
BIGo
LJ11LG
bLoqnc; o
A91fl6 ot WL!IWJ
+ t) +C
 
9
I
J
J
1
'
I
 
i
i
b
i
i
l
p
i
J
 
I
 
1
9
h
8
1
1
 
b
s
m
i
o
l
n
l
 
I
 
r
i
b
I
M
-
n
o
i
a
i
o
s
Q
 
9
1
1
H
 
e
9
L
r
r
z
 
o
r
l
w
 
1
5
8
J
1
M
 
h
o
l
I
9
 
f
I
 
e
T
e
I
v
v
I
I
 
1
9
U
M
 
a
5
 
h
i
 
9
b
J
3
1
T
 
t
3
*
m
M
 
o
v
i
b
e
q
a
o
i
 
J
i
o
1
1
I
 
a
s
r
I
1
3
M
 
b
9
m
l
o
I
n
I
 
I
 
9
v
i
J
9
q
B
o
1
 
a
9
:
t
h
q
 
J
I
M
 
T
0
V
4
I
 
1
9
h
1
a
M
 
b
s
m
o
1
n
I
 
I
 
I
-
u
s
 
a
 
L
s
n
i
a
 
o
V
I
 
L
8
n
i
a
 
'
i
i
b
i
u
p
i
J
 
i
e
b
i
i
 